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PREFACE TO THE FIRST EDITION. 



The aim of the author in writing this book has been to 
place in the hands of the American student practitioner, 
and sanitary officer, a trustworthy guide to the principles 
and practice of preventive medicine. 

He has endeavored to gather within its covers the essen- 
tial facts upon which the art of preserving health is based, 
and to present these to the reader in clear and easily 
understood language. 

The author cannot flatter himself that much in the 
volume is new. He hopes nothing in it is untrue. 
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PREFACE TO THE SECOND EDITION, 



In the present edition the author has endeavored to in- 
corporate the advances made in sanitary science and art since 
the issue of the first edition. 

Additions will be found upon nearly every page, and 
some of the chapters have been almost entirely rewritten. 
The size of the book has been increased about one himdnxi 
pages, and illustrations have been introduced whorover 
thought requisite. The thanks of the author are due to 
Medical Director Albert L. Gihon, United States Xa^T, for 
revising the chapter on Naval Hygiene, and to Surgeon 
Walter Wyman, United States Marine-Hospital Ser\uce, for 
supplying the chapter on Quarantine. 
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CHAPTER I. 



Air. 

Exact investigation into the influence of the atmosphere 
upon health is yet in its infancy. Enough has been learned, 
however, to show that changes in the composition of the air, in 
its density, its temperature, its humidity, its rate and direction 
of* motion, and possibly its electrical or magnetic conditions, 
influence in various ways the health of the individual. It is 
only very recently that any scientific attempts have been made 
to trace the bearing of atmospheric changes upon health. The 
observations already recorded indicate that a thorough study of 
meteorological phenomena in connection with the origin and 
progress of certain diseases is a promising field of labor for the 
educated sanitarian. The meteorological observations which 
have been gathered by the United States Signal Service during 
the past eighteen years, together with the elaborate studies 
made by the meteorologists and climatologists of other countries, 
already form such a large and tolerably complete and well- 
arranged body of facts, that reasonably accurate deductions can 
even now be made. Heretofore, in studying the sanitary rela- 
tions of the atmosphere, both in this country and abroad, the 
attention of observers has been riveted almost exclusively upon 
the changes in its composition occurring within certain limited 
areas. It is, perhaps, equally important to study this universally 
diffused and necessary condition of vital activity in its broader 
and more general relations. It will be shown, in the course of 
the present work, that the meteorological features of countries, 
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or of seasons, or even the daily atmospheric ehaiiges, exercise an 
important intiiience upon life and health. In order to fiilly 
appreciate these relations it will be necessary to first give a brief 
summary of the facts and laws of meteorology, 

THE COMPOSITION AND PHYSICAL CONDITIONS OF THE ATMOSPHERE. 

Atmospheric air is a mixture of four-fiflhs of nitrogen and 
one-fifth of oxygen; more accurately, 79.00 of the former to 
20.96 of the latter. In addition, there is constantly present a 
modicum of carbon dioxide, usually a little over .03 \yei cent, 
(3 to 4 parts in 10,000), traces of ammonia and nitric acid, and 
a variable proportion of vapor of water. 

Tliese proportions are maintained, with but very little 
change, at difi'ercnt heights. At first tliought, it would seem 
that carbon dioxide, being mneli heavier tlian the other con- 
stituents of air, would accumulate in the lower regions of the 
atmosphere, and there cause an excess of this poisonous con- 
stituent, but in obedience to the law of diffusion the interming- 
ling of the component gases is perfect, and the proportion of 
carbon dioxide in the atmosphere is quite as great on mountain- ^j 
tops as in the deeixjst valleys. ^M 

The proportion of nitrogen in atmospheric air is generally 
tmiform, while that of oxygen varies, depending to a great ex- 
tent upon the amount of carbon dioxide present. Hence, an 
increase in the amount of the hitter constituent is usually ac- 
companied by a diminution of oxygen, inasmuch as the formation 
of carbon dioxide can only take place at the expense of oxygen. 
The reciprocal activities of animal and vegetable life are beauti- 
folly illustrated by these relations between the oxygen and 
carbon dioxide in the air. In tlie processes of combustion and 
oxidation, oxygen is withdrawn from the atmosphere, and com- 
bines with carbon, forming carbon dioxide. During vegetable 
growth, on the other hand, carbon dioxide is withdravvh from 
the air by the leaves of plants, and decomposed into its elements, 
carbon and oxygen. The carbon is used in building up the 



4 




COMPOSITIOl^ AND PHYSICAL CONDITIONS OF ATMOSPHERE, 



plant, while tlie liberated oxygen is restored to the atmosphere. 
The animal consumes oxygen, and gives out carbon diuxide; 
the plant resolves this compound into its constituent elements, 
and gives back the oxygen to the air again. 

Some recent experiments of Jolly have shown that on days 
of northerly winds the pro[>ortioii of oxygen is higher than the 
average, while under the influence of the south wind the propor^ 
tion of oxygen is deficient. The extremes in a series of 21 
observations were 21. (U and 20.53 per cent. The difference, 
.48 per cent., is too small to have any appreciable influence 
upon health. 

The atmosphere extends upward from the surface of the 
earth to an indefinite distance. The limit has been variouslv 
placed at from 75 kilometres to 40,000 kilometres. For all 
sanitary purposes the former may be tciken as the upward limit 
of the atmosphere. In obedience to the law of gravity, this 
mass of air everj'where presses directly downward — toward the 
earth's centre — ^witli a force equal to its weight. If a column 
of tliis air be balanced by a column or mass of any other matter — 
the columns being of the same diameter^ — we have a relative 
measure of the weight of the atmosphere. The instrument with 
which the weight or downward pressure of the air is measured 
is called a barometer. The atmosphere, at the sea4evel, presses 
downward with a force equal to the pressure of a column of 
mercury 760 millimetres high. Hence, the barometric pressure 
at sea-level is said to be 760 millimetres, or 30 inches. If the 
barometer be carried to the summit of a mountain 1000 metres 
above the level of the sea, or taken to the same altitude in a 
balloon, the mercury in tlie barometer-tube will fall about 
90 millimetres. These 90 millimetres of the mercurial column 
represent the weiglit of 1000 metres of air now below the 
barometer, and consequently not measured or balanced by it.* 

Upon ascending from the sea-level, it is found also that the 

* The flares here i^ven arc not absoltite, but mprely ftpprozlmate. The limits of tbii 
work do not allow a full <lii$cu»«ioti ot the meteoroloKlcjU element* moUIfyinjE the prenaurc of 
the atmoaphttro at «e»-]«veL 
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air, being less pressed upon by that which is still above 
becomes more rarefied and hghter; its tension, as it is termed, 
is less. Uence, for the second 1000 metres of ascent above the 
sea, the mercury will fall a less distance in the tube, the weight 
removed not being so great as in tlic first 1000 metres. 

The following table shows the dimiimtion in atmosphe 
pressure for every 1000 metres above sea-level: — 
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Hcrr^ht. 

Sea-level, 
1,000 metres, 

2,000 " , 

3,000 " , 

4,000 " , 

6j)oa '' . 

6,000 '' , 

7,000 '' . 

8,000 " . 

9,000 " . 

10,000 ** . 

11,000 ** . 

12,000 ** , 

lf»,000 " . 

20,000 ** . 



Variations in temi>orature and humidity of tlie air influenr 
the tension of tlie atmo.spliere in a markeil degree, and afiect 
the height of the barometric column. In fact, most of the 
changes of atmospheric pressure at the surface of the earth are 
directly due to changes in temperature and humidity. Increase 
of temperature diminislies the density of the air. Hence, when 
the temperature rises tlie pressure decreases. 

The proportion of moisture (aqueous vapor), if increased, 
likewise causes a diminution in pressure. It is found, for ex- 
ample, that when tlie amount of aqueous vnpor in the air 
increases the barometer falls. Tlus is due to the fixct that the 
specific gravity of aqueous vapor is less than that of dry air, 
being io the proportion of ,623 to LOOO. Hence, as aqueous 
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Tapor is diffused through air, the latter becomes lighter, — or, in 
other words, the baronietric pressure diminishes. 

The warmth of the air is primarUy derived from the sun* 
On a clear day about one-fourth of the heat of the sun's rays is 
given off directly to the air during the passage of the heat- 
rays to the eaitlu Of the remaining three-four tlis, part is re- 
flected from the earth, while the larger portion is first absorbed 
by the earth, and then given off by radiation and convection to 
the superincumbent air, 

Tlie air is always warmer near the earth's surface on a clear, 
sun-shiny day; for, as soon as the earth gets warmer than the 
air immediately above it, the excess of heat is given off to the 
latter by convection and radiation. On ascending from the 
surface of the earth the temperature decreases, and on the 
summit of a high mountain the air is always colder than at 
its base. 

Professor Tyndall has shown that drj^ air absorbs less 
heat than air winch is charged with vapor. For this reason 
the sun's rays strike the earth with much greater intensity 
on a very dry than on a moist day, while on the latter a larger 
proportion of the heut-rays is intercepted before they reach 
the earth. 

Recent experiments seem to show, however, that the difter- 
ence in diathermancy between dry and humid air is not so great 
as supposed by Tyndall. The depth of the air-stmtum, tlirough 
which the sun's rays pass, is of greater influence than the 
humidity. 

Air, at different temperatures, is capable of absorbing 
different amounts of aqueous vapor. Thus, air at a temperature 
of 4*^ will require a much smaller amount of vapor to produce 
saturation than air at a temperature of 30^. For this reason 
air which appears '*damp" at the former temperature, both to 
the bodily sensations and to appropriate instruments, would be 
considered as *'dry" at the latter temperature, although the 
actual amount of vapor present, or absolute humidity, is tlie 
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same in both cases.^ In meteorological observations for sanitaiy^ 
pni-poses, the relative humidity is tlie condition deservingj 
especially careful study. 

It must be borne in mind that the mere statement of the 
percentage of relative Inimidity, without taking into account tlie ' 
temperature of the air, is of little significance. A like remark 
is justified with regard to statements of alKsulute humidity, ^vhen ] 
used to illustrate the apparent effects of atmospheric moisture 
upon life and health. ^1 

The following bible sliows the absolute humidity corre- 
si>ondiiig to the same rt^lative humidity at different tempera- 
tures. It also includes the total possilile absolute humidity i 
and the difference between the actual and possible humidity 
(deficiency of satumtion) at the temperatures given ; — 

Table 1L 




Tetdpen^ 
itmj *»e. 



RdatWe 
HiimUIUy 
(per cent X 






Absulutfl Humidity. 



B^fieleticy of 



0.638 
1.380 
2.924 

5,R23 
10.21)8 
18,083 



1.0fi4 
2.300 
4,874 
9.372 
17.164 
30.139 



0J2*i 
0.920 
1.950 
3.749 
6.84>6 
12.056 



In forests the relative humidity is usu<illy hi,£,^lier th:in over] 
unwooded districts, altliougli the ahsohUe Innnidity may he the] 
same, or, perhaps, even less. The evapomtion is usually much| 
greater in the open air than in forests. In closed apartments 
the evaporation may be greater or less than in the open air, de- 
pending upon the local conditions present. 



* By **jil»oliit« UumicUty" is nieant the totjvl anmunt of vnpor iiresent in a certam nuiM 
of »lr. By the term **r«slalJve liuTOirlity "^ mioteorolojylfltji* desijtct^ate the i>rn.prtrti<>ri of vapor 
present at re rtain temperatures, Lompareil witii full itaturatinn of ilic air with vajxtr, which ia 
reckoned 100, Thui» air which I* saturated, or whose relative bwmlillty !« 100 at 4'^, wonlil hare 
tt rt'latlve huuilrllty of only 21, if tJn* tcmpcrfttorc Here raided to 27**, ln^causc in the lattf*r caa« 
tlie capflpcity of the air for ar]tK'ou» rsiiiar i» inercMed. HelativQ bumfcLity i» sUways tle^sij^aatad 
in pttrcentoj^es ; atMolute tiuuiJiiity in grammes per onbio metre or gralnis per cubic tool. 
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The motion of the air — wind — is caused by diSbrenecs in 
pressure ; the latter being due to differences in temperature and 
humidity. A mass of air traversing a large body of water absorbs 
vapor, unless already saturated, and becomes moist ; if it pass 
over a wide tract of dry land it loses moisture and becomes dry. 
Therefore in tlie eastern portion of the Americau continent^ an 
easterly or southerly wind, wixich comes from over large bodies 
of water, and which is usually warm, and thus capable of hold- 
ing a large quantity of water in a state of vapor, is alwajs 
moist. On the other hand, a northerly or westerly wind, com- 
ing over a large extent of dry land, and from a colder region, is 
nearly always a dry wind. On the Pacific coast these condi- 
tions are reversed ; there a westerl}" wind is a moist wind, wiiile 
an easterly wind is dry. The dreaded easterly wand of England 
is likewise a dry wdnd. It is probable that the direction and 
rate of motion of air-currents have considerable influence upon 
the origin or intensification of certain diseases. 

The electrical and magnetic conditions of the atmosphere 
have been as yet studied to little ad\'antage. It is only known 
that atmospheric electricity is, iti most cases, positive, and that 
its intensity increases with condensation of vapor. There seems 
to be no doubt that tlie varying states of atmospheric electricity 
are closely connected with evaporation and condensation. There 
is reason to believe that a fuller knowledge on these topics will 
yield most important results to the student of hygiene. 

Ozone and antozone, or hydrogen peroxide, are usually 
present in the atmospliere in varying proportions. Careful and 
extended observations have fiiiled to show any connection be- 
tween the presence of these agents in the atmosphere and modi- 
fications of health. It is prol>able that the sanitary importiince 
of ozone and of hydrogen jK?roxide have been much overrated. 
It is not known that either of these substances has any other 
function in the atmosphere than that of an oxidizing agent 

Tlie sanitarian shoidd be a practical meteorologist In 
addition to a knowledge of the principles of the science, he 
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should possess the skill to make accurate observations of me- 
teorological conditions, and estimate their sigiiilicance. But the 
acquisition of an elaborate collection of instruments, and their 
regular observation, is too expensive and time-consuming. A 

German physicist, Lambrecht, has de- 
vised an instrument which combines in 
itself nearly all the requh-eraents of a 
trustworthy meteorological instrument 
(Fig, 1). This instrument is called a 
poly meter, and shows, on easily-readable 
scales, the temperature, relative humid- 
ity, dew-point, absolute Immidity in 
grammes per cubic metre, and vapor 
tension. 
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INFLUENCE OF CHANGES OF ATMOSPHERIC 

PRESSURE ON HEALTH. 

The effects of a considerable dimi- 
nution of pressure are tamiliar to every 
one in the '• mountain sickness " which 
attacks most persons on ascending high 
mountains. SI. Bert has shown experi- 
mentally that similar effects can he 
produced in an aii-tiglit chamber by 
diminishing the pressure.^ The symp- 
toms produced imder a pressure equiva- 
lent to an altitude of from 4000 metres 
to 5000 metres were a feeling of heavi- 
ness, nausea, ocular fatigue, rapidity 
of pulse, convulsive trembling on slight 
exertion, and a sensation of languor 

and general indifference to the surroundings of the individual. 
M, liortet, w^lio has left on record his experiences in the 

higher Alps, says that the symptoms noticed on ascending to 

> Popul^ SclBDce MonLtiiy, v, p, 879. 
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high altitudes are: Labored respiration, increased rapidity of 
pulse, depression of temperature (as much as 4° to 7*^ C.)» The 
normal temperature was restored, however, after a brief rest.^ 
Still more severe symptoms have been noticed on ascending high 
mountains in South America and Asia. Aeronauts have lost 
consciousness, and in several instances life, on rapidly ascending 
to great altitudes.* According to the observations of the 
brothers Scldagiutweit, distinguished explorers of the higlilaods 
of Asia, the effects of diminished pressure upon the human 
organism arc ; " Headache^ difficulty of respiration, and affec^ 
tions of the lungs, — ^the latter even proceeding so far as to 
occasion blood-spitting, — want of appetite, and even nausea, 
muscular weakness, and a general depression and low^ness of 
spirits* All these symptoms, however, disappear in a healthy 
man almost simultaneously with his return to lower regions." 
A singular observation was made by these travelers on the effect 
of motion of the air upon the symptoms described. They say; 
" Tlie effects hem mentioned were not sensibly increased by 
cokl, but the wind had a most derided influence for the worse 
upon the leelings Wlien occupied with observa- 
tions, we took very little, if any, bodily exercise, sometimes for 
thirty-six hours; it would frequently occur nevertheless, even in 
heiglits not reaching 17,000 feet (about 5150 nK4res), that an 
afternoon or evening wind would make us all so sick as to take 

I away every inclination for food. No dinner w as cooked ; the 
next morning, when the wind had subsided, the apixjtitc was 
better. 
" The effects of diminished pressure are considerably aggra- 
vated by fatigue. It is sur])risiug to what degree it is i>ossible 
for exhaustion to sujx^rvene ; even the act of s|x?aking is felt to 
be a labor, and one gets as careless of comlnrt as of danger. 
Many a time our people — those who ougJit to liavc served us as 
guides — would throw themselves down upon the snow, declaring 
! 



* n«Kiltmcy« lofMvdie d gm, Heilk., v.. p, S30, 

• MM, Blvclantl Croc<v8pluclU,two tU^rooAuU, lost tlielr live* in UiU manner durifig ftn 
Iruui Fuxitif, 111 ApriU 1^75. 



10 



TEXT-BOOK OP HYGIENE. 



they would rather die upon tlie spot tlian proceed a step 
farther."^ 

These symptoms disappear wlien persons are exposed to 
these conditions for a prolonged time. Tlius, in the Andes 
there are places 4000 metres above s(*a-level which are per- 
manently inhabited ; and in tlie llimakiyas there are villages 
at a heif^ht of over 5000 metres constantly occupied. In this 
country, Pike's Peak, 43r50 metres above the sea, has been 
occupied since 1873 by observers of the sio^nal service. The 
men seem to become acclimated, as it were, and suffer httle or 
no mconvenience from the diminished pressure after a time. 

Tlie minor disturbances of Iiealthy funrtton produced by 
diminished pressure (within tlie limits of 4000 metres altitude, 
or 460 millimetres barometric pressure) are an increase in the 
pulse and respiration rate. This is probably due to the struggle 
of the organism to take up the required quantity of oxygen 
which is reduced in proportion by the rarefaction of the air. 
For example, the proportion of oxygen at a pressure of 460 
millimetres would be equivalent to 12.6 per cent at sea-level, 
instead of the normal 20.9 per cent. 

Paul Hert lias sTiown by personal experiments in tlie 
pneumatic chamber that the mcrease in pulso and respiration 
rate is not due to the merely mechanical diminution of pressure, 
but to the deticiency of oxygen. Hence tlie physiological effects 
of high altitudes upon circulation and respiration are not purely 
physical, due to diminished pressure, but vital, and depend upon 
tlie change in tlie chemical composition of the atmosphere. 
The simple diminution of oxygen without reduction of pressure 
will produce similar though not identical effects upon the 
organism. 

Above the height of 4000 metres above sea-level (below 
460 millimetres pressure) the ]jrofounder disturbances of lunc- 
tion characterized as *' mountain sickness '* come on. Different 



' Hpsnlteof II Scfentlflc Mt»wion to Iiidiii and High Asbk, 671101-111.11111, A do] pi le* and 
[ Eobeit Do Scblogmtweit, vot Li, pp. 4H 4Ba. 
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individnuls react in difFerent degree to the morbific infiiiences of 
greatly diminished atmosi>heric pressure (and coincident reduc- 
tion of oxygen). Thus Glaisher reached an elevation of 11,000 
metres (19L1 millimetres pressure) and returned to the earth 
alive, while Croce-Spinelh and Sivel peri.shed at the considerably 
lower elevation of 80{X) metres, equivalent to a pressure of 260 
millimetres (7.2 per cent, of oxygen). 

The sanitarian is most concerned about the effects of press- 
lire of the atmospliere from 760 millimetres down to 460 milli- 
metres (or up to an altitiule of 4000 metres above sea-level). 
The climatotberapy of various diseases requires that tlie eftecta 
of variations of pressure between these limits should be carefully 
studied. The observations of Mermod and Jourdanet^ have 
illustrated the common pliysiological effects of these circum- 
scribed changes, while the experiences of therapeutists liave 
establislied the fact very clearly tliat many cases of plithisis 
improve markedly in a rarefied atmosphere. Other observers 
have also shown that the effects of diminished pressure are not 
always beneficial, and Dr. Loomis has warned against the send- 
ing of patients with heart disease to high altitudes. Whether 
the lethal effects that have been recorded in such cases are due 
to the increased activity of the heart and heightened blood- 
pressure from deficient oxygen, or as suggested by Ur. F- Don- 
aldson, Jr., to dilatation of the lieart-walls from diminution of 
external pressur(% is as yet unsettled.^ 

It is probable that the diunial or accidentaP oscillations of 
barometric pressure at sea-level have no appreciable influence 
upon the organism. The statement is occasionally met that 
patients subjected to grave surgical opemtions ollener do badly 
during low atmospheric pressure, and some surgeons never 



> Jotirrlanet ttat«s thiit wblle the Pn^nch and Beli^an i!o1dr«reitt Mexico hanA mn ftcoel- 
enit«d pubc, the nAtlves had a nnrumJ pulsw*. In Menuod'a oW8en.atiojw the average freqnencif 
of the puis« at St. Croix (llWinelres above nea-level) wa« nearly four Iwatn i^eater than at HtraM- 
burgh (142 metr«»). The ^ondiriim of the tiatfTM at tlie bl^b Hettleiiieiit< of the Andeis ami Hbn^ j 
taya» baft uot yet bcMi'ii iitvc^tifcutcd "Mitli exactitude. 

• Ameiit'"an Oini.'it'*h>|?it*':d A!*.*ociation, IfcST. 

■ Meatilxig the oftcUlatiuii produced by Rtorm warea, 
• 
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operdte when the barometer is low or falliiig if they can avoid 
it An inquiry undertaken by the writer in 1876, in which tlie 
excellent records of the Massachusetts General Hospital and the 
observations of the Boston station of the United States Signal 
Service for five years were used as the basis of comparison, 
resulted negatively. Tlie deaths following operations done on 
days when the barometer was lugh or rishig were exactly equal 
in number to those followhig operations when the barometer 
was low or falHng, Unfortunately, the investigation w^as never 
pursued to the extent of including other meteorological elements, 
such as humidity, cloudiness, precipitation, etc. The numerous 
studies of the relations of variations of pressure to the progress 
of infectious diseases ha\'e also failed to yield any fruits of value, 
Wltether tiie nerve-pains so frequently complained of, especially 
by eklerly patients, during tlie progress of areas of law barometer, 
are due to the diminished pressure, or to the influence of some 
other meteorological factor, such as humidity or electrical con* 
dition, (*annot yet be decided. 

Increased atmosplieric pressure, as noticed in caissons, tun- 
nels, and mines, produces increase in frequency and depth of 
respiration, diminution m the nimiber of beats and volume of 
tlie pulse, pallor of the skin, increase of perspiration (although 
Smith states that this is only apparent and due to lack of evapo- 
nition from the surface), increased appetite, and more abundant 
excretion from the kidneys. 

Among the disthietly ]7athological effects of increased at- 
mospheric pressure are rupture of the drum of the ear, pain in 
the frontal and maxillary sinuses, neuralgic pains, nausea, some- 
times vomiting and local pamlyses. Dn A. li. Smith ^ defines 
this collection of symptoms as *^' The Caisson Disease,** and gives 
the following summary of its characteristic features : — 

"A disease depending upon increased atmosplieric pressure, 
but always developed after tlie pressure is removed. It is char- 



» Tlio PljyiilulogicaJ, Puthokigicalf anil Thtfrapcutkal Effects of Coiupresged Air, p. 17. 
lit, 188(1 
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actorized by extreme pain in one or more of the extremities, and 
sometimes in the triaik, and whtcli may or may not be associated 
with epigastric pain and vomiting. In some cases the pain is 
accompanied by paralysis more or less complete, which may be 
general or local, but is most frequently contined to the lower 
half of the body. Cerebral symptoms, such as headache and 
vertigo, are sometimes present* The above symptoms are con- 
nected, at least in the fatal cases, with congestion of the brain 
and s^)inal cord, often resulting in serous or sanguineous effu* 
sion, and with congestion of most of the abdominal viscera,** 

INFLUENCE OF CHANGES OF TEMPERATURE ON HEALTH. 

Many of the derangements of liealtli ascribed to liigh tern- 1 
perature are to a considemhle degree due toother factors, promi- 
nent among vvliich are high humidity, intern [x^rance, overwork,' 
and overcrowding. There can be little doubt, however, that the 
importance of the high temperature itself can liarclly be over- 
rated. It lias been generally accepted heretofore that a liigh 
teraperature, together with a high relative humidity, is most 
likely to be followed by sun-stroke. A careful comparison in a 
series of deaths from sun-stroke in the city of Cincinnati in the 
summer of 1881 shows, however, conclusively that a very high 
mean tem])emture with a low relative humidity is more liable to 
be followed by sun-stroke than the high temperature when ac- 
companied by a high humidity. The same series of observa- 
tions also shows that the number of deaths was greater on clear 
days than on cloudy or partly cloudy days.^ A corroboration 
of this result is found iu the fact that sun^strokes very rarely 
occur on shipboard, at sea, where the relative humidity is 
ahvays high. 

The direct influence of the sun's rays upon the skin pro- 
reduces at times an erythematous affection which may run into a 



> T>»c S«n-^tTok<? Et^Idemio of ClnciB&atl, 0., <turtDg the ^ajDm«r of 1M« A<J. >lUet, 
PubUc Health, vol. \U, pp. 2B8-a01 



dermatitis if the insolation is prolonged. Artificial heat may 
produce similar effects. 

Diarrhopal diseases, both of adults and children, are much 
more frequent during hot tlian cold weather (atid in hot than in 
cold climates), but it is probable that other factors aid rn the 
production of tliese diseases besides the high tem[x?rature. 

Certain epidemic diseases are likewise more frequent in, or 
exclusively confined to, hot cHniates. These are cholera, yellow 
fever, and epidemic dysenter)^ Elephantiasis and the prevalence 
of certain skin diseases seem also to have some connection with 
a constantly high external temperature. The intimate relation 
between cause and effect is not clearly understood, although the 
belief is current that the origin and spread of such diseases 
dej>end upon the development of various parasitic organisms. 

Uegardiug tlie morbific effects of continued high tempera- 
tures, it is probable that an appropriate mode of life, pro^jer 
diet, and suitable clothing would avert many of the bad conse- 
quences. Nevertheless, the fiict remains that certain tropical or 
hot-weather diseases must be considered as primarily dependent 
upon high temperature, although the pathological effects may be 
due to an intermediate factor. It is not improbable that micro- 
organisms will be found to explain yellow fever, cholera infan- 
tum, and tropical dysentery, C'hok^ra has already been shown 
to depend upon a pathogenic organism. In this case the high 
temperature is one of the associate but none the less indispens- 
able factors in the production of the disease. 

Extreme low temperature, as observed in the arcHc regions, 
seems to produce a progressive deterioration of the bhjod 
(ansemia), in consequence of which most natives of tempemte 
regions who are com^jelled to remain in the far north longer 
than two winters succumb to various ha?mic diseases, scurvy be- 
ing the most prominent. It is not improbable, however, that the 
dietaiy furnished is resjionsible for a large share of the evil 
effects ascribed to cold. The absence of sunlight for a consider- 
able part of the winter season may also have much to do with 
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the bad influences for which the low temperatui'e is lield 
responsible. 

Among the acute efieets of great cold, frost-bite is the most 
frequent as well as the most serious. Loss of portions of the 
nose, or ears, or even of entire members are not infrequent 
residts of Irost-bite. 

In the arctic regions one of the most annoying affections 
which the traveler has to contend against is snow-biindness, a 
severe ophthalmia produred by the glare of the snow, Neutml 
tinted glass goggles should be worn as a preventive.* 

Dn Heiay B. Baker" has placed upon record a large mass 
of observations which appear to indicate that most of tlie acute 
diseases of the respiratory organs are caused by a low tempera* 
ture in conjunction with a low absolute humidity. Dr. Baker 
furnishes numerous diagrams, which seem to dembnstrate that 
the curves for influenza, tonsillitis, croup, bronchitis, and pneu- 
monia are in general outlines all pmctically the same, and that 
they follow* the curve for atmospheric temperature witli surpris- 
ing closeness, rising afler the temperature lalls and falling afTter 
the temperature rises. He claims that this sameness indicates 
that the controlling cause is one and the same for all of these 
diseases, and that, directly' or indirectly, tlie atmosplieric tem- 
perature is that cause. They are diseases of the air-passages, 
and may be supposed to be influenced or controlled by the at- 
mosphere which passes through them. AUliough the curves are 
all similar, yet their differences still further support his view, 
because the order of succession of tbe several diseases is such 
as would be expected if caused in the manner whicli he sup- 
poses. Thus croup and influenza precede in time bronchitis 
and pneumonia; the curve for bronchitis shows that disease to 
respond quicker than does pneumonia to the rise and fall of the 



* &ee Payer** NamtlTe of the Anstrian Arctic Voymge of 1873-7i pp. 25(^3 and 817, for an 
aecoant of tlie effects of cold on tbe organism, and on tlie best prophylactic measures to be 
adoptO(l« Tbe Report of the BurKc^D'OeneraJ of ttie U. 8. Navy for IBBO alio contains (pp. 860*6> 
ft valuable mcmomridum by Ex-Surgeon-Qeneral Pbillp 8. Walea, oo Arctic Hygiene, 

* Traaa, Nioth Intern a tlotial Med. Congreas^ voL v. 
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temperature. He suggests that the explanation of the causa- 
tion of these diseases lias not been grasped before because one 
of the principal facts has not been apprehended, namely, the 
fact that cold air is always dry air ; on the contrary, it has been 
gencmlly stated tliat when these diseases occur the air is cold 
and damp* He explains that while the cold air is damp rela- 
tively it is always dry absolutely, and he thinks that its bad 
effects on the air-passages are mainly through its drying effects, 
which ciin best be appreciated by reflecting that each cubic foot 
of air inhaled at the tem],xmiture of zero, F, [ — 17.8° C.]^ can 
contain only J grain of vapor [L33 grammes per cubic metre], 
while when exhaled it is nearly saturated at a temperature 
of about 98^ R [36. 5'* C]. and therefore contains about 18 J 
grains of vapor [about 43 grammes per cubic metre], aliout 18 
grains of which have been abstracted from the air-passages. 
Thus cold air falling upon susceptible surfaces tends to produce 
an abnormal dryness which may be followed by irriUition and 
suppuration. He claims that coryza is sometimes so caused. 
Under some conditions the nasal surfaces are not susceptible to 
dr)*ing, the fluids being supplied in increased quantity to meet 
the increased demand made by the inhalation of cold air, In 
that case an unusual evaporation of 'the fluid leaves behind an 
unusual quantity of non-volatile salts of the blood, such as 
sodium chloride, and an unusual irritation results; he thinks 
influenza is the name commonly given to this condition, The 
effects which the inhalation of cold air has on the bronchial 
surfaces depend greatly upon how the upper air-passages have 
responded to the increased demand lor fluids ; becouse, if they do 
not supply the moisture it must be supplied by the bronchial 
surfaces, in which case bronchitis results. Fhially, if the de- 
mands for moisture made by cold air are not met until the air- 
^ells are reached pneumonia is produced. 

These claims are partly supported and partly opposed by 
an elaborate paper by Dr. J, Vk\ Moore.^ According to the 

* Tli« SeAMniit Prevalence of Pneumonic Fever, Tnuu. Ninth Intemat Congroas, voi t, 
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statistics furnished by this writer, bronchitis and pneumania 
show a remarkable contrast as to seasonal prevalence. The sta- 
tistics of London and Dublin ag-ree veiy closely upon tliis point. 
Bronchitis fiills to a very low ebb in the third or summer quarter 
of the year (July to September, inclusive), when only 12 per 
cent, of the deaths annually caused by this disease take place 
in Dublin and only 11 per cent, in London, In the last or 
fourtli quarter (October to December, inclusive) tlie ]>ercentage 
of deaths from bronchitis rises to 27 in Dublin and 30 in London. 
The maximal mortality occurs in the first quarter (January to 
March, inclusive), when it is 38 per cent, in both London and 
Dubhn. In the second or spring quarter (April to June, inclu* 
sive) tlie bronchitic deaths dechnc to 23 per cent, in DubUn and 
21 per cent, hi London. 

The mortaUty from pneumonic fever is differently distrib- 
uted throughout the year. In the summer quarter more than 
14 per cent, of the annual deaths referable to the disease are 
recorded in Dublin and more than 15 per cent, in London. 
In the first quarter the figures are — 1/ondon, 31 per cent; 
Dublin, 31 jier cent In the second quarter they are — London, 
26 per cent. ; Dublin, 30 per cent. In the fourth quarter they 
are — London, 27 per cent. ; Dublin, 24 per cent. 

It therefore appears that the prevalence and fatality of pneu- 
monic fever from season to season do not correspond with the 
seasonal prevalence and fatality of bronchitis. The latter dis- 
ease increases and kills in direct relation to the setting iii of cold 
weather ; it subsides in prevalence^ and fatality with the advance 
of spring and the advent of summer, rneumonic fever, on the 
other hand, increases less quickly in winter and remains more 
prevalent in spring than bronchitis; its maximal incidence coin- 
cides with the dry, harsh winds and hot sunshine of spring, 
when the diurnal range of temperature also is extreme. 

Dr. Moore believes that acute bronchitis is produced directly 
by the influence of low temperature, while pneumonia requires 
an additional cause, wliich he supposes to be a specific micro- 
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HUMIDITY OF THE ATMOSPHERE AS CONNECTED WITH CHANGES 

HEALTH. 

The propagation of certain acute infectious diseases is be^ 
lieved to be due to a high relative humidity, Tliere can be no 
longer any doubt that a very humid soil and air, especially if 
connected with a variable temjierature, are almost constant 
factors in the production of pulmonary plitliisis. Ilecent experi- 
ence in this countiy and abroad has sliown that the high plateaus 
and mountains, far inland, where tlie soil is dry and the relative i 
humidity of the air low, are the best resorts for consumptives. ^M 

Of the effects of excessively dry air on health little definite 
is known. It seems probable, however, that catarrhal affections 
of tlie respiratory mucous membrane are more frequent in a dry 
than in a humid cUmate,* 



rt 4f i-kia ^^^ 



THE SANFTARY RELATIONS OF AIR-CURRENTS. 

Primarily, winds or air-currents may he considered as favor-^ 
able to health. By the agitation of the air ventilation is secured^^ 
foul air removed from insanitary places, and diluted by ad^f 
mixture of purer air. But air-currents may also be regarded as 
either directly or indirectly unfiivombly influencing health. 
Vertical currents rising from the ground may carry morbific 
germs or viruses and give rise to disease. Horizontal currents 
or winds proper may also be the direct or indirect cause of de 
rangements of health. 

Full credit is given by the public to cold winds and draught^^ 
in producing catarrhs and rheumatic pains. The progression of 
certain infectious diseases, especially malaria, is believed with 
good reason to stand in a definite relation mth the direction ofjj 
the wind. 

Certain local winds are known to have a deleterious efFecfl 
upon living beings, especially when the latter are in bad health, 
Among these winds is the mistral ^ a cold, dr)% parcliing north- 
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west wind which hlows along the Gulf of Lyons. It hringJi on 
rheumatism and muscular pains, and is said to excite plcumy 
and pneumonia and to act unfavorably upon consumptives. 

The hora is a cold, dry wind coming down from the Alpi 
and continuing across the Adriatic. 

The Texan northers are well known in the southwestern 
part of the United States. They are extremely dry, and are 
often accompanied by a sudden fall of temperature. Changes 
of 28° C. (50° F.) within twelve hours are not infrequent in 
Western and Central Texas. Both man and beast suffer in* 
tensely from the cold, parching character of the wind. 

The sirocco of Northern Africa, Sicily, and Southern Italy 
has a world-wide notoriety for its depre^^sing effect upon human 
energy. The harmattan is equally noted on the west coast of 
Africa. It is hot and dry, while in Southern Europe the sirocco 
is hot and moist 

The simoom is a hot scorching wind of India, and is mid 
to be deadly in its effects upon vegetation and extrem^r d^Ie^ 
tenons to men and animals who are encountered by it In 
Australia and Soudi Africa hrA wmd.% are said to occtir i»hi/:fi 
completely destroy vegietabfe life in tlj«r tra/;k« and arie oft^« 
unwholesome in tiieir eSect% upr^ zuiaal life. 

The evU lepulairkKi of th^ Al^.Ti^/ok^ is rerjr w^I known, 
and neither cKlipe ncir tiavekr u ztixyjtjit to eKi^:fjjfSiUfr it. It k 
wann and dir. 

With r < t fe iw jML to tii*r ri^raj^y:^ of tkffjry:sd o>?>Ji?>^'t ^/ 
Ae atBMKpfaere ^i^cci i^jfeir.. i/y ov^tt4:vx:s har*: Wt; jBttSb^ 
wfaidb jostft- dcfciJSe €«i^/>^»'>x.t,- 

* I't t "War XradMl w ^i»* i '^f •«. Smi: {^'.•^rC V ?»^ ^a«i«r ^ ' a^MW * ^0Um *' 9 A 
immam. Mud. •s^-::^ ^M^- ^^^ muC S T Jt^^r. ^^^ A4faic<*r j^^^jmkC ^t^^tm f^ ^^ , A^ 
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cinisatioii of diseases or, ratlicr, upon the mortality from various 
diseases/ Taking tlic records of tlie eity of New York from 
1871 to 1877, it appears tliat the maximum number of deaths 
from small-pox occurred in May, the minimum m September, 
From measles there were two annual maxima and minima, the 
greater in July and September and the smaller in February and 
Aprd. From scarlet fever the maxinuun was in April, tlie mini- 
mum in September, From typhoid lever the maximum \\;as 
from Auf^ust to November, the minimum almost equally distrib- 
uted throughout the rest of the year: from diarrba*a, tlie maxi- 
mum in July and August, the minimum from December to 
March ; from diphtheria, tlie maximum in December, the mini- 
mum in August; ^ from whoopiug-coiigh, maximum in Septem- 
ber and Fcbnmry, miiumum in November and June ; for croup 
the curves agree pretty closely with the diplitheria curves; from 
phthisis, tlie maxinuun in Murcb, minimum in June. 

Tlie foUow^ing charts^ reproduced b\^ permission of the 
Massachusetts State Board of Health from the report of that 
body for 1888, show an almost identical movement of the 
mortality fi'om different diseases throughout the year. Tliey 
exhibit tlie reported mortality for 1888 and also for the six years 
from 18H3 to 1888. 

From suicide, curiously, the greater number of deaths occurs 
in May, the smallest in February. This is contrary to tlie usual 
supposition that gloomy weather predisposes to suicide, Tlie six 
summer months — from April to September — show a much larger 
number of self-murders than the remaining half-year. In eleven 
years, ending 1880, there were 1521 cases of self-destruction in 
New York, Of these lUl occurred during January, Febrnary, 
and March; 417 during April, May, and June; 412 dimng 
July, August, and S<*pt4:*mber ; and 351 during the last three 
months of the year. In Pbdadelphia, tlie results of examination 



( Journal BeottUiti Metcoroln^oftl Society, 3^75-78, (AlMitmct in Rlch&rdson'fl PreTetit- 
lr« Mediein^, p. SSI H aeq, Ph iLvtelphfa^ imi. ) 

■8«i^pat>er on the Rolution of Wwitla«^r to Mi^rtaJlty frnm Diplitheria in Baltimore, 
by BteliAf< Umxry Thomas, ia Traua. ^led. aud CbJr. Faculty of Murykuid, ISB^ 
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of the statistics of suicide for ten years are almost exactly 
similar* Out of 636 cases of suicide, 78 occurred in l\Iay, 71 in 
August, 57 in December, 54 each in October, July, and April, 
52 in June, 49 in November, 44 each in December and Feb- 
ruary, 43 in Slarch, and 36 in January,^ Dr. Lee is led to be- 
lieve that ''a low barometric pressure, accompanied by a high 
therm ometric registry, with sudden fluctuations from a low to a 
high temperature, together with much moisture and prevailing 
southwest winds, might somewhat account for the frequency of 
self-murder in the spring and summer months/' 



THE SANITARV RKLATfONS OF CHANGES IN COMPOSITION AND OF 
IMPURITIES IN THE AIR, 

The average proportion of carbon dioxide in the atmosphere 
is from 3 to 4 parts in 10,000. IVttenkofer - places tlie niaxi' 
mum limit of carl>on dioxide allowable in the air of dwelliTigs 
at 7 parts in 10,000. It is probable that this limit is very fre^ 
quently exceeded without serious consequences to health, if the 
air is not at the same time polluted by or^;anie impurities, tlie 
products of respiration* Troil William Ripley Nicliols found 
tlie air in a school-room iu Boston to contain eight times the 
normal proportion of carbon dioxide, while Pettenkofer found, 
also iu a school-room, after the same had been occupied two 
hours, eighteen times tlie normal projiortion, or 72 parts in 
10,000/^ While such an excess of this poisonous gas must 
unquestionably liave an unJavomble influence upon health, it is 
probal)le that the most serious effects arc due to the coincident 
diminution of oxygen and the pnlhition of the air by the prod- 
ucts ol* respiration which necessarily take place during respim- 
tion. Carbon dioxide alone may be present in the air to a much 
greater extent than above mentioned witliout causing any appre* 
ciable inconvenience. In the air of soda-water manulkctories 

» Haicldc In the rity and County of Philadelphia diirinjf a Decmte, 1872 to 1881, IncluslTe, 
by Johf] CJ. I>»e»Tniii«. Am. Med. Aft»o„ vtd. xxxiil, |i. iSx 

• Quoted In Buck'H Hyi^lene niiil I'liblk* U(*;ilt!i. vol. 1, ii.OlS. 

• See table in Buck's U} jfienc uiid Public Jlcaltti, voL i, p. 613. 
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there is firequently as large a proportion as 2 per cent, of this 
gas present without producing any ill effects upon those breathing 
such an atmosphere. 

The amount of carbon dioxide in the atmosphere is greatest 
at night It is also greater very near the ground than at a dis- 
tance of several feet above it. As carbon dioxide is absorbed 
by the leaves of plants during the day-time, but given off at 
night, the difference may partly be thus accounted for. Accord- 
ing to Fodor,^ the source of a large proportion of the carbon 
dioxide in the air is the decomposition going on in the soil. 
This accounts for the larger percentage of carbon dioxide near 
the ground. This would also explain the variation of the pro- 
portion of carbon dioxide in the air under different meteoro- 
logical conditions. For example, it is found that during rainy 
weather the carbon dioxide in the air is diminished. This is 
accounted for partly by the absorption of the carbon dioxide 
by the saturated ground, while at the same time the porosity 
of the soil is diminished and the escape of the ground-air 
prevented. 

Mr. R. Angus Smith made a number of experiments upon 
himself to determine the effects of an atmosphere gradually 
becoming cliarged with the products of respiration and per- 
spiration. His experiments were conducted in a leaden cham- 
ber holding 5 cubic metres of air. This air was not clianged 
during the experiment. After remaining for an hour in this 
chamber, an unpleasant odor of organic matter was perceptible 
on moving about. The air, when agitated, felt soft, owing, 
doubtless, to the excess of moisture contained in it. The air 
soon became veiy foul, and, although not producing any dis- 
comfort, the experimenter states that escape from it produced a 
feeling of extreme pleasure, like " that which one has when 
walking home on a fine evening after leaving a room which has 
been crowded." ^ 

> Hygienische Untenuchongen ueber Luft, Boden and Waaser, BraonBChweig. 188% 
2te Abth. 

* Air and Rain, p. 188. 
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Hammond ^ confined a mouse in a large jar in which were 
suspeiidt'd several hirge sponges saturated with baryta water, to 
remove the carbon dioxide as rapidly as formed- Fresh air was 
sup]died as fast as required. The aqueous vapor exhaled was 
absorbed by calcium chloride. The mouse died iu forty-tive 
minutes, evidently from the effect of the organic matter iu the 
air of the jar, Tlie presence of this organic matter was demon- 
strated by passing the air through a solution of potassium per- 
manganate. 

Tlie horrible story of the " black hole " of Calcutta is 
fiimihar to every one. Of 146 prisoners confined in a ilark cell 
at night, 23 were found alive in the morning. Among the sur- 
vivors a fatal form of typlius fever broke out, which caiTled off 
nearly all of theni. Aller tlie battle of Austerlitz 3tH) prisoners 
w^ere crowded in a prison ; 260 died m a short time from inhal- 
ing the poisoned air, Nimierous other similar examples of the 
effects of polluted air are recorded. 

Usually the effects of foul air are not so sudden and strik- 
ing. In most instances, espec]a!ly where the pollution has not 
reached a high degree, there simply results a general deficiency 
of nutrition, which manifests itself in ana3mia, loss of vigor of 
body and mind, and a gi*adual dimhiution of resistance to 
disease* 

It seems to be beyond question that persons who are con- 
stantly compelled to inhale impure air, especially if combined 
with an improper position of the body or luck of sufficient or 
appropriate food, furnish a very large pc*rc*entage of chronic pul- 
monary aifections. Phthisical patients, in tlie overwhehning 
majority of cases, are drawn from the classes whose occupations 
keep them confined in close rooms. A^'ant of exercise and of 
good food doubtless aid ui tlie development of the lung disease. 
FornK^rly, when less attention was paid to the proper construc- 
tion and ventilation of barracks and prisons^ the mortality from 

* A Tf©;iti!^<^ an Hy(tl<*n<*, with Rp«cial Refpr«»iice to the Military Service, by WtUiam A* 
aumnonil, ALD., Siirgeon-Ucneral U. B- Anii>% p. 170. Philttdeliibia, 18U3. 
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phthisis among soldiers and criminals was much greater than it 
is now. In animals kept closely confined the same disease claims 
a large share in the mortaUty. 

Near tlie end of the last century over one-third of tlie in- 
fants bom in the old Ihihlin liVing-in Hospital died of epidemic 
diseases. After the adoption of an improved system of ventila- 
tion the mortality fell to about one- tenth of what it had pre- 
viously been. To illustrate the effect of similar conditions upon 
the health of domestic animals, tlie following mstance is cited : 
Upward of tliirty years ago a severe epidemic of influenza in 
horses appeared in Boston, At the instigation of Dr. H. L 
Bowditch, every stable in the city was inspected, and classified 
as " excellent," *^ imperfect," or ^* wholly unfit/* in respect to 
warmtli, dryi^ess, light, ventilation, and cleanliness. It was 
found that in tlie first class fewer horses were attacked and the 
disease was milder, while in the third class eveiy horse was 
attacked and the more severe and fatal cases occurred* 

Carbon monoxide is a very dangerous impurity often 
present in the air of living-rooms. Being an ingredient of 
illuminating gas, as well as the so-called coal-gas, which so 
frequently escapes from stoves and furnaces, its dangerous char- 
acter becomes apparent. Many persons die ever)' year in this 
country from the inhalation of illuminating gas. People un- 
acquainted with the mechanism of the gas-fixtures frequently 
blow out the light instead of cutting off the supply of gas by 
turning the stopcock. It is also a prevading custom to keep 
the light burning *' low *' during the night. Any considerable 
variation of pressure in the pipes, or sudden draught, may put 
out the light and jierrait the gas to escape into the room, with 
fatal effect. Leaks in pijies or fixtures may have the same restdts. 

Coal-^ coke-, or charcoal- fires may produce serious or fatal 
poisoning if the gas, which contains a large proportion of car- 
bon monoxide, is permitted to escape into the room.^ In 



forlSSS. 



■ See paper by Dr. John OralifLm in Tian^iiotloiis of FhlladelphlA College of Physicitini 
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certain parts of Europe, Botably in France, the iiihaktion of the 
fumes of a charcoal fiie is a favorite method of committing 
suicide* 

The gas which sometimes escapes from the stove when coal 
is burning has the following composition : — 

Carbon dioxide, G,75 per cent. 

Carboo monoxide, 1.34 *' 

Oxygen, , 13.19 '* 

Nitrogen, 79.72 '* 

Sulphuretted and carburet ted hydrogen are not infrequently 
present in the air, especially about cess-pools and in mines and 
certain manufacturing establishments. Sulphuretted hydrogen 
is generally considered to be a violent poison, but there is no 
evidence that it is so unless oxygen is excluded, 

Carbnretted hydrogen is the so-called '^fire-damp" of 
mines, which is so often the cause of fatal explosions. Its in- 
halation does not seem to be especially noxious. It will be 
more fully referred to in a succeeding chapter. 

Variations in the proportion of ammonia present in the air 
are frequent. Its presence is an indication of organic decom- 
position in the vicinity, but nothing is known of the influence 
of the gas itself upon health, in the proportion in which it is 
ever found in the atmosphere, 

SEWER-AIR, 

Sewer-air, or sewer-gas, as it is often improperly called, is 

a variable mixture of a number of gases, vapors, atmospheric 
air, and solid particles, and is derived from the decomposition of 
the animal and vegetable contents of sewers, A number of 
analyses by diffc^rent chemists have shown that the composition 
of sewer-air is extremely variable. The most important com- 
ponents, in addition to tlie constituents of atmospheric air, are : 
Carbon dioxide, ammonia, sulpburetted hydrogen, and a number 
of volatile organic compounds, which give to sewage its i>eculiar 
odor, but which are present in such small quantity as to prevent 
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tte determination by chemical moans. Sewcr-air may also 
contain particulate bodies, bacteria, and other microscopic or- 
ganisms, which are supposed hy many to be the active causes 
of infectious diseases. Some recent researches by Camelly and 
Haldane have shown tliat sewer-air usually contains a less 
number of micro-organisms than the external air of cities. The 
proportion of carbon dioxide found was also much less tlian was 
expected. When the contents of sewers remain in these re- 
ceptacles or conduits long enough to undergo decomposition, 
sew^er-air is always present. It is believed by some physicians 
and sanitarians that sewer-air is the direct cause of such diseases 
as typhoid fever, scarlet fever, diphtheria, and cholera, while 
others hold the view that tlie sew^er-air is merely a favorable 
breeding-place for tlic germs of these diseases, aud that it thus 
merely acts as a medium in which the infective agent grows, re- 
produces itself, and is conveyed from place to place. There is 
no absolutely tinstwortliy evidence in lavor of either of these 
doctrines. 

It is hardly open to question, however, that the continual 
breathing of air polluted by emanations from sewers olteu pro- 
duces more or less serious derangements of healtli. Diarrhoea 
and other intestinal affections, mild cases of continued fever, and 
even cases of undoubted typlioid fever have been so frequently 
noted in connection with defective sewerage, and the escape of 
sewTr-air into inhabited rooms, that doubt upon this point is 
hardly justifiable. With regard to typlioid fever, however, it is 
probable tliat the sewage in these cases contained the particular 
virus (bacillus I) which, it is now generally believed, causes this 
disease. 

The effluvia from cemeteries, knackeries, and other places 
where the bodies of animals are undergoing decomposition, are 
popidarly regarded as deleterious in their eflfects upon health. 
The eWdence in fiivor of this view^ is, however, very indefinite. 

Professor Tyndall has showTi^ that even the apparently 

* EuAyi OS FloftUng Matter of the Air. Naw York, 1861 
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clearest air is, when in motion, constantly filled with innumerable 
particles of dust, wliich are believed by many to give rise to 
various forms of disease. The presence of* these particles can 
be easily demonstrated l>y means of the electric light. Every 
one has observed tficse minnic particles in a bright ray of sun- 
light. Under ordinary conditions these particles of dust woidd, 
of course, gi^^e rise to no trouble, but, if intermingled with these 
dust-specks there w^re disease germs, — whether these germs be 
considered as living organisms, or as particles of dead tissue 
from the body, — then manifestly the inhalation of such "dust" 
would he dangerous.^ 

The quantity of dust found in the air of cities is much 
greater than in the country. Tissandier foimd that in Paris the 
percentage of dust was eiglit to twelve times greater than in the 
open country. One-fourtli to nearly one-half of tliis atmos- 
pheric dust is organic, either animal or vegetable* Very recent 
observations have sliowu tliat in Paris the air contains nine or 
ten times as many bacteria in a given volume as the air at the 
observator)^ of Montsouris, just without the city. The relative 
proportions of organic and inorganic particles vary as 25 to 75 
in Paris, 45 to 55 in Dublin, and 25 to 75 in the open 
country. The organic particles are eitlier particles of dead or- 
ganic matter, or minute organisms. The proportion of the' 
latter varies in different seasons, being least in winter and 
spring, and greatest in summer and autumn. These organisms 
are not necessarily pathogenetic, but the conditions which favor 
the proliferation of non-patliogenic bacteria are likely to promote 
the development of disease-producing ones likewise. 

Among the pathogenic micro-organisms found in the at- 
mosphere are spores of achorion Schoenleinii, the so-called ma- 
laria bacillus of Klebs and Tommasi-Cnideli, and Fehleisen's 
erj'sipelas germ. It is probable, also, that the bin-illi of tuber- 
culosis, cholera, and typhoid fever, and other organisms, at times 

> See Cbapler IX oa tDduetrlaJ Hygteoe, for effect! of lob&latLoQ of dust la rajiooi 
tndaitiieA. 
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undergo multiplication in the air, and that the latter oiay be t!ie 
medium of commiinication of these diseases. But it must be 
admitted that our knowledge upon this point is at present 
rather vague and nnsatisfactory. 

As regards the diseases that may be produced by tlie in- 
halation of pathogenic organisms there can be no doubt that 
diphtheria, glandei^, measles, scarlet fever, whooping-cough, in- 
fectious pneumonia, and, above all, pulmonary^ tuborrulosis, are 
so caused. It is likewise probable that yellow fever, epidemic 
influenza, cholera, and typhoid fever may be produced in this 
manner. 

TESTS FOR IMPURITIES IN THE AIR. 

The sense of smell will indicate the presence of sulphu- 
retted hydrogen, or of volatile organic matter. Chemical tests 
and the microscoi:)e will, however, be necessary to determine the 
presence of carbon dioxide, carbon monoxide, or sus|iended 
particulate matter in the air. 

In order to detect tlie presence of carbon dioxide, advantage 
is taken of the affinity of this compound for certain alkalies 
with which it forms insolnble compounds. If a stream of carbon 
dioxide gas is passc^d through lime- or baryta- w^ater, an insoluble 
carbonate of lime or baryta is instantly formed, and produces a 
milky precipitate in the wiiter. If, instead of passing a stream 
of gas tlirough the liquid, the latter he agitat<^d w^ith air con- 
taining carbon dioxide, a similar precipitate is produced. The 
most exact method of determining the amount of carbon dioxide 
in the air is that known as Pettenkofer'sJ but it is somewhat 
complicated. A readier metliod has been devised by Mr. Angus 
Smith, and is tt^rmed the minimetric test.^ A series of six widf*- 
mouthed bottles, having a cap^tcity respectively of 450, 350. *}()(), 
250, 200, and 150 cubic centimetres;^ is fitted with clean, tight Iv- 



• liebrbucb iler HyKieiic. Nowak. p. H». 

* Op. c«., p. 1^ 

*Tbf! eqaivnlent» in Englliiti roeA»tire« sre II ounces, U ouiiceft, B^ ounces^ 9 oaiic«»,(i$.£ 
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fitting corks. The bottles are made perfectly clean and dry, 
and 15 cubic centimetres (3f drachms) of clear, fresh lime- or 
baryta- water put into the smallest, the cork replaced, and the 
battle well shaken. If the water becomes turbid there is at 
least .16 per cent, (16 parts per 10,000) of carbon dioxide 
in tlie air treated. If only the water in the larwst bottle 
becomes cloudy, the proportion of carbon dioxide is probably 
less than 5 parts in 10,00(1 For the intermediate series of 
bottles tlie amounts of carbon dioxide necessary to produce 
cloudiness arc, respectively: For 200 cubic centi- 
metres of air, 12 parts in 10,000; for 250 cubic 
centimetres, 10 parts; for 300 cubic centimetres, 
8 parts; and for 350 cubic centimetres, 7 parts \\et 
10,000, If, tliereforc, a cloudiness is produced with 
any of the bottles except the largest, the amount 
of carbon dioxide present exceeds the standard 
allowable in pure air. The test should be frequently 
made, in order to acquire familiarity with its use. 
The same quantity of the test-liquid is, of course, 
used in c^ach bottle. 

A simple and easily-managed instrument, 
called an ** air-tester," has been devised by Professor 
Wolpert, a distinguished German meteorologist It 
is described as follows by Dr. S. W, Abbott, who 
first called attention to its merits in this country^: 
The little instrument consists of a simple rubber bulb 
(A) of a capacity of 28 cubic centimetres, a glass outlet-tube (B) 
with a constriction near its extremity (E), A glass test-tube, 
12 centimetres in length (C) and 2 millimetres in diameter, has 
a horizontal mark near the bottom, indicating the point to which 
it must be filled with perfertly clear lime-water, to contain 
3 cubic centimetres. The bottom of the tube is whitened and 
has a black mark stamped upon it (D). A small, wooden stand, 
a brush or swab, a vial of vinegar for cleaning the tube, and a 
bottle of clear lime-water complete the outfit. 

■ BMton Med. and Burg. Joni-naL 
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In order to use the instnimeiit, the lime-water (satumted 
solution) should be poured into the test-tube till it reaches the 
horizontal mark* Press down the bidb with the thumb, so as 
to exi^el the air within it as completely as possible, and allow it 
to fill with the air of the ajmrtment, insert the small tube into 
the lime-water nearly to tlie bottom, and again exjiel the air 
with moderate rapidity, so that the bubbles may rise nearly to 
the top of the tube, but do not oveiHow, taking eare to continue 
the pressure of the tliumb till tlie small tul>e is removed from 
the lime-water. Repeat this process until tlie mark upon the 
bottom of the test*tube is obscured by the opacity produced by 
the reaction of the carbonic acid upon the lime-water, tlie observer 
looking downward through the lime-water from the top ol* the 
test-tube* 

With ver)^ foul air it is necessaiy to examme the mark after 
filling and discharging the bulb a few times only; with good air, 
it mu^it be tilled twenty-five times aiid upward. 

The bulb represented in the cut is made a httle larger than 
the required capacity, since a small amount of residual air 
usually remains in the bulb and cannot be expelled without 
great care. 

After each observation, the test-tube must be washed out 
and wiped dry. If a white incrustation forms upon the tube^ it 
may be easily removed with a little vinegar, after which the 
tube should be thorougldy washed with pure water and dried. 

If the mark becomes obscured after filliug the bulb ten or 
fifteen times only, the air of an apartment is unfit for continuous 
respiration. 

In a sick-chamber the air should be so pure that the tur- 
bidity of the lime-water will not render the mark invisible until 
thirty or forty fillings are made. 

The instrument should be used by daylight, over a white 
ground, as a sheet of writing-paper, and care slioiild be taken 
not to vitiate the residt by t!ie observer's own breath. 

The foDowing approximate table is taken from the article 
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by Professor Wolpcrt, the first column representing the number 
of fillings of the bulb, and tlie second column the parts jjer 
10,000 of carbon dioxide in a given sample of air: — 



Number of 
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Carbon monoxide is detected by its reaction with palladium 
chloride, which gives a black color when brought in contact 
witli tlie g*as. If a strip of linen or blotting-paper be moistened 
with a solution of the paUadium chloride (1 to 500) and sus- 
pended in air containing carbon monoxide, the black color w^ill 
, be developed. The suspected air may also be passed through a 
solution of sodio-chloride of palladium, when the liquid will 
turn black if carbon monoxide be present. 

The percentage of organic impurity in the air of an occu- 
pied room (products of respiration, etc.) is difficult to ascertain 
directly. 

Pettenkofer has found, however, that the proportion of 
carbon dioxide present is indirectly a measure of the organic 
impurity from respiration.^ As the determination of the carbon 
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dioxide is easy by the miniraetric method of Angus Smith, or 
the ready method of Woipert, the extent to which the air is 
polhitcd by respiratory impurities is readily ascertained. 

The presence of organic and other suspended impurities 
can be best demonstrated with a microscope. An objective, mag- 
nifjiiig upward of 400 linear diameters, and experience in the 
use of the instrument will be needed to obtain correct results. 
By moistening a glass slide wdth glycerin and exposing it in 
the suspected air, a sufficient quantity of the suspended matters 
may be collected in the course of twenty- four hours to permit 
some conclusions to be dmwn ftom a microscopic examination.'^ 

A common metliod of determining the presence or absence 
of a large quantity of carbon dioxide, for example, at the bottom 
of a well or privy-vault is to lower a lighted candle to the 
bottom* If the liglit is extinguished, the air is considered irre- 
spirable; but, if it continue burning brightly, the air is believed 
to be sufficiently pure to sustain life. Sulphiu*etted hydrogen 
and sulphide of ammonium are sometimes found in privy-vaults, 
and, although they will not extinguish a light, they speedily 
prove fatal if inhaled in a concentrated form, and to the exclu- 
sion of a sufficiency of oxygen. Cases have frequently occurred 
where serious or fatal results ensued from the presence of a dan- 
gerous gas, which was thought to be excluded by the burning 
candle. 



» Recent otwervjvtlnna In thi9 country (ieo Annual Repf*rt« of Ihe BurKeon-General of 
tlie Navv for187n« pp. 45 ildilI 46, and t lie mLinefor 1N80, pp. Ul V>34) eeciii to throw some doubt upon 
the entire reliability of chin niptlmd of det^Trnilning the aiiiount of orifauie matter In the air 
exftUiinecL Prol Ira Rfm»eTi {Report Natiftnal Board *if Health, 1K71>. p. TT, and 1880, p, 3Ce ei 
Meq.l hiiB shown nhc inf^ufMc lt*ncy nf the chem1«ili metht>tl« at present in uae^ and points out tb« 
dtlBoiiltiesof making truatw^irtliy and ^atiiifrkctory dott^nnlnatlonEf of arj^nic matter iti the air. 
Thf^ {treat technical dlffliultirft of the various unalytk'al proc^itfiei rendpr it nnwlsr to burd<*ii 
ttli'Mr pnee-i with a defcri|>tiim of tht!in. Only expert ehemlettji are quiilifk'd to maici' a thori>t]|:ti 
air analysis, and the author doen not feel competent U* offer adyiee to the in. Dr. roirnt'liu» B, 
Fnx's iwvok on ** Sanitary Exainlnatlouf<uf Water, Airland Food," and Fltig^gc's *'Lehrbneh der 
HyiCH'ni«('heii UuterBncbunieauiethoden " conta^in detalleil descriptions of the beat methcMls 
employi'd. 

• Dr. O. M. Siembergf, U, 8. A. <Re|iort National Board of Health, 1880), pive-fi an ac 
count nf hla Investlipitlon* Into the iuspeude*! matters of the air Tlie qne««tion Is also cnn^ 
eldert'd in a pr»etU'al manner by Surguonn Kidder and StreetSf U. B. N., in Hep<irtB of the 
6are;eon^nt!neral of the Navy for ISBfi and IBSl, See also Bacterid, Sternberg and Magnin, 
ad ed.. p. 197. 

• Bob ft oaao reported In Phitadelphi» Medical Tlroee, October 21, 1888. 
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It is adrisable iii all cases to exhaust the stagnant air in 
old wells and pri^^^-vaults before permitting any one to descend. 
Perhaps the readiest method of exhausting the vitiated air in 
such places would he to lower heated stones, masses of hot iron 
or pails of hot water, to near the bottom, which produce a rare- 
faction of the air and cause it to ascend. Its place will then be 
occupied by purer air from without* The rarefaction produced 
by the explosion of gun-powder has also been made use of with 
success; but this has some objections, because the combustion 
of powder itself produces gases which are noxious if breathed 
in large quantity. An animal, such as a cat or dog, should be 
first lowered into the suspected well for tiflcen or twenty mm- 
utes, in order to determine whether tlie air at the bottom is 
capable of sustaining life, before permitting the workmen to 
descend. Similar precautions should be used in old, long- 
unused mines to prevent fatal effects from the so-called "choke- 
damp," which is largely composed of carbon dioxide. 



PRINCIPLES OF VENTILATION. 

During ordinaiy respiration an adult human being adds 
900 grammes =: 455,500 cubic centimetres (14 cubic feet) of 
carbon dioxide to, and abstracts 744 grammes = 516,500 cubic 
centimetres (16 cubic feet) of oxygen from, the atmospbere in 
twenty-four hours. Hence, if the individual were confined in 
an apartment where the inclosed air could not be intermingled 
by ditfnsiou with the atmosphere without, the proportion of 
carbon dioxide would soon become so great tlait tliC processes 
of life could not be sustained, and the individual woiUd die. 
This result would be reached even sooner than the point here 
mentioned, for the organic matter exhaled from the lungs and 
the surface of the body would incrc^ase tbe (wisonous condition 
of the air even more than the carbon dioxide given off. It is 
easily seen, therefore, how important the study of the principles 
and practice of vcntdation becomes in hygiene. In this chapter 
only the principles uuderljing tliis subject can be deliuitely 
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stat^xl. Practical details will be more fiilly given in the chapters 
devoted to dwellings, schools, hospitals, etc. 

It is generally accepted among sanitarians that the presence 
of .07 per cent. (7 parts in 10,000) of carbon dioxide in the air 
indicates the greatest amount of organic impurity (from respim- 
tion or combustion) consistent with the preservation of health. 
As each individual gives off Irom his lungs, in the process of 
respiration, 316 cubic centimetres of carbon dioxide per minute, 
the diffusion in the air surrounding him must be sutKciently 
rapid to keep the air to be breathed at the standard of .07 per 
cent above mentioned. 

Adopting this as the standard of maximum impiu'ity allow- 
able, 90 cubic metres of fresh air per hour will be needed for 
each individual to keep him suppHed w ith pure air. This is for 
i « person in a state of health ; in cases of disease a more rapid 
change of air will be necessaiy to keep that surrounding tlie 
patient in a state of purity. 

Ventilation is defined by Worcester as '* the replacement 
of noxious or impure air in au apartment, mine, or hielosed 
space by pure, fresh air from without.'* By Dv. Parkes the 
term is rr^stricted to '• tlie removal or dilution, by a sujjply of 
pure air, of the pnlmonury and cutaneous exhalations of men 
and the products of combustion of lights in ordinary dwellings, 
to wliich must be added, in hospitals, the additional effluvia 
which proceed from the persons and discharges of the sick* All 
other causes of impurity of air ought to be excluded by cleanli- 
ness, proper removal of solid and liquid excreta, and attention 
to tlie conditions surrounding dwellings/' ^ 

A proixn' system of ventilation must take into consideration 
the cubic space of the apartment or building to be ventilated, 
tlie number of jjorsons ordinarily inhabiting tliis sjmce, wliether 
constantly or only temporarily occupied, and certain other col- 
lateml elements, such as the character of the building to be 
ventilated, its exposui^e, necessity for artificial heating, etc. 

1 3iIaiitiAl of PrACtieal Hygiene, Ctli eO., New York, vol. 1, p, 1£7. 
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The amount of cubic space that tnnst be allowed to each 
individual is determined by the rapidity with which fresh air 
must be supplied in order to keep that surrounding the indi- 
vidual at the standard of less than .07 per cent of carbon dioxide. 
For example, iu a s|mce of 3 cubic metres, the air must be 
changed thirty times in an houTj in order to prevent the carbon 
dioxide exceeding the above proportion; that is to say, to allow 
90 cubic metres of air to pass tli rough that space in the time 
mentioned. This would create an uncomfortable, if not injurious, 
draught. If the space contained 30 cubic metres, the air would 
need renewal only three times an hour. 

A space of 15 cubic metres could be kept supplied with 
pure air without perceptible movement if all the mechanical 
arrangements for changing the air were perfect ; but such per- 
fection is rarely attainable, and hence there would be either 
draughts or insufficient ventilation in such a small *' initial air- 
space," as it is termed. The initial air-space should, therefore, 
be not less ttian 30, or, better, 40 cubic metres. The air of this 
space could be changed sufficiently often to keep it at its standard 
of purity without creating unnecessary draught. For sick per- 
sons this should be doubled. In hospitals, therefore, the cubic 
air-space allowed to each bed should not be less than 60 to 80 
cubic metres. 

As stated, the purposes for which the building or apartment 
to be ventilated is employed requires differences in the cubic 
space and in the volume of fresh air supplied. Morin gives the 
following table; — 



Table III. 



spital wards for ordinary cases, 
Ho8i>iUil wurtls for surgical nnd obstet- 
rical cases ^ 

Hospital wards for coctagious diseases, 
PrisonB, ....... 



Freeti AIt Required 
per Hour per Hcud. 

60- TO cubic metres. 



100 

150 

50 



a 
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*^ t I ( ordinary occupations, , 60 cubic metres. 

or siops^ Umliealtby, ** . 100 »* ** 

Barracks f during the day, . , 30 " '^ 

Barracks, | ^^ ^^ ^.^^^^ ^^_^^ ^, ., 

Theatres, ...... 40-60 " «* 

Assembly rooms for long: receptions, , 60 " " 

Primary schools, ..... 12-15 " ** 

Higher '' 25-BO " " 

Stables,. 180-200 ** " 

These figures are not excessive from a sanitary stand-point, 
although few buildings meet the requirementi* here set down, 

Tlie source of the air supphed must, of course, be capable 
of yielding pure air. It should not be drawn from damp cellars 
or bast*meuts, or from the immediate vicinity of sewers or drains. 
Air t£iken from such places is little better for respiration than 
that which it replaces in the apartments to be ventilated. 

Ventilation may be accomplished either with or without 
artificial aids. In buildings or rooms, used as habitations, 
natural ventilation (with, perhaps, the simplest mechanical aids) 
is made use of almost entirely. In large buildings, such as 
churches, theatres, scliools, or in ships and mines, one of the 
artificial systems must be adopted if efficient ventilation is 
desired. 

Natural ventilation takes place by diffusion, by perflation, 
and in consequence of inequality of atmospheric pressure. By 
diffusion is meant tlie slow and equable entrance of air from 
without and exit from within a room through tlie walls or ill- 
made joints without the influence of wind-currents. In an 
occupied room this is, liowever, insufficient to keep the air pure, 
because many of the organic impurities of respired air are mole- 
cular, and, therefore, incapable of making their way out of the 
rooms through the walls. 

Perflation means, literally, '* blowing through,'* and, if the 

^ direction and force of air-currents could be regulated, this wouhl. 

with simple mechanical arrangements, be an efficient means of 
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ventilation. However, the uncertainty of the force and direo 
tion of the wind makes tliis method of ventilation nutrustworthyi 
except in warm weatlier. 

Unequal pressure hetween the air in a room and that 
witliout is, within certain limits, an efficient means of \'e^ntila- 
tion, and is usually rehed upon in ordinary apartments. When 
the air in a room is lieated above the tempemture of tlie external 
air, either by a tire, lights, or by the presence of a number of 
persons in the room, it expands, and part of it finds its way out 
through umnerous crevices and bad joints found in all buihiings. 
The air wliich remains, being less dense than the external air^ 
the latter enters the room by various oix?nings, until the equality 
of pressure is re-established. But as the beating of the enclosed 
air continues, the process is momentarily repeated and becomes 
continuous. 

Altliougb the impurities of respired air (carbon dioxide, 
organic matter) are heavier than the air itself at the same 
temperature, it is a familiar fart that the most impure air in an 
occupied room is always found near the ceiling, the impurities 
being carried upward with the heated air, and that the pure air 
from without, being colder, fills the lower part of the room. 

If the cold, outside air were to be admitted at tlie bottom 
of the room, and means allowed for tlic escape of the hot air at 
the top, the conditions of the old healtb-maxim, to ''keep the 
feet warm and the head cool," would be reversed. This would 
be no less uncomforti^ble than unwholesome. In all plans for 
natural ventilation, therefore, pro^'ision must be made to secure 
a gmdual difi'usion of the cold, outside air from above, or to 
have it w^armed l)efore it enters the room. With a large chimney 
as an aspirating shaft,' with fines at the top and bottom of the 
room, and openings in the walls of the room near the ceiling to 
admit fresh air, sufficitmt ventilation can be usually secured in 
cold weather, in a room not overcrowded. 

» Of fonrw there In reallj no socti tbiiigaii a real Mptration, or ''*ocklng out*' of the air 
tlinmch the chlniney «ir»o-rttllf?(] "a.*piratlii|r shaft." The upw*ml moTcmetit of the aJr in iba 
RhaXt ii due to 1U» dUplacetucnt by the colder or lieufier air entering tbe roam. 
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"WTien a room is heated by a furnace, the fresh air is warmed 
before it is introduced, and the foul air escapes either through a 
Teutilating shad, a ventilator in the window or wall, or through 
the numerous fissures and other orifices which defective car- 
pentering always leaves for the benefit of the healtli of the 
occupants. 

The following rules for the arrangement of a system of 
natural ventilation are modified and condensed from Parkes' :■ — 

The apertures of entrance and of exit for the air shoidd be 
placed far enough apart to permit thorough diffusion of the 
fresh air. 

When the air is brought into a room through slits or tubes 
in the walls near the oeUing, the current should always be 
deflected upward by an inclined plane, in order to prevent a 
mass of cold air from descending over the shoulders of the 
occupants and chilling them, 
I The air must be taken from a pure source. 

The inlet-tubes should be short, and so made as to be easUy 
cleansed, otherwise dirt lodges and the air Wcomes impure. 

Inlets should be numerous and small, to allow a proper 
distribution of the entering air. 

I Externally, the inlets should be partially protected from 

the wmd to prevent strong draughts ; they should also be pro- 
Tided with valves to regulate the supply of air. 

If the air cannot be warmed, the inlets must be near the 
ceiling ; if it can be heated, it may enter near the floor. 

The air may be warmed by jmssing it through boxes con- 
taining hot water or steam coils, by passing it through chambers 
around grates or stoves, or heating it in a furnace. 

In towns or manufacturing districts the air should be 
filtered before allowing it to enter the room. Thin flannel or 
muslin spread over the openings answers verj' well as filtering 
materiaL 

Outlets should be placed at the highest point of the room 

> Mjuilua of Pr^tical Hygiene. 9th ed., Xew York, toL i, p, 177. 
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and should be protected from the weather. An opening into the 
chimney near the ceiling will answer well in many cases. H 

In one-storj^ bnildings, ridge-ventilators make the best out- 
lets. Tlic entrance of snow and rain must be prevented by 
suitable armngements, 

A small space or slit between the horizontal bars of the 
ii\y\yeY and lower window-sash will admit sufficient air in a proper 
direction in small rooms, even when tlic window is shut. 

In all rooms, howsoever ventilated, doors and windows 
should be often opened to permit a thorough Jhtshmg of the 
interior with fresh air. 

For large buildings, hospitals, schools, theatres, ships, and 
mines two systems of artificial ventilation ai'e in use. One 
operates by extnicting tlie foul air by means of fans, the other 
by forcing in fresh air, allowing the impui'e air to find its way 
out as best it may. 

Further details upon the practical application of these prin- 
ciples will be given in succeeding chapters of this work. 

[In addition to the works mentioned in the text the follow- 
ing may be referred to as more fully treating of the subjects 

considered in this chapter: — 

Flammarion : The Atmospliere. — Tlie Articles on Atraospliere and 
Climate in tlio Eiicyflopiedia Britaniiicn, 9th otlitioii.— Reports of the 
Cliief Signal Otflcor of the Army. — A paper on Climate and Diseases, by 
Dr, Cleveland Abbe, in Report of National Board of Health for 1880.-^ 
Pie Canalgase, by Dr. F. Keiik, Miuiehen, 1884, — ^Monii : On Warming 
and Ventilating Occupied Buildings ; traiiHlated in Smithsonian Report 
for 1873 and 1874. — V. Pettenkofer nnd Ziemssen's Ilnndbnch der Hy* 
gieue, I Theil, 2 Abtheilnng. Die Luft, by Dr. F. Reuk.] 




CHAPTER n. 

Water. 

Physiologists teach that nearly two-thirds of the tissue of 
the animal body consists of water. Inasmuch as this water is 
constantly being lost by evaporation from the skin, exhalation 
by the lungs, and excretion tiirouj^li various or^ans^ it is evident 
that the loss must he constantly supphed if the functions of life 
shall be properly performed. 

It appears probable tliat certain diseases are at times spread 
through tlie agency of insufficient or impure drinking-water. 
It is, therefore, a matter of very great importance to have a defi- 
nite notion of what constitutes a pure and sufficient supply of 
water, and how best to secure it, to be able to detect its condi- 
tions of purity and impurity, and to know how to maintain the 
former and avoid the latter. It will be necessary^ to consider in 
detail, therefore, the quantity of water required by each indi- 
vidual for the maintenance of health, the sources whence water 
is obtained, how it should be collected and stored to the best 
advantage, the impurities likely to^be contained in it, and the 
methods of keepitig it pure, or of purifying it when it has 
become polluted or vitiated in any manner. 



THE QUAKTITT OF WATER REQUIRED BY OUMAN BEINGS. 

Dr* Parkes, after a number of experiments, concluded that 
a man of the English middle class, *Svho may be tiiken as a 
fair tj'pe of a cleanly man belonging to a fairly cleanly house- 
hold,'' uses about twelve gallons of water per day. This covers 
all the water needed, including a daily sponge bath. Dr. 
DeChaumont estimates* that 16 gallons should be the daily 

* Parkw' H78l«b«, etb edi, New York, vol W F^ & 
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allowance. By order of the British War Department, 15 gal- 
lons of water are allowed to each soldier daily. In very many 
instances this quantity cannot be furnished, bnt in such cases 
there necessarily results some deficiency in cleanliness. It is 
probable that among the poorer classes, especially where a large 
supply of water is not convenient, the quantity used is not over 
one-fourth of the above estimate. 

In estimating tlie daily supply of water needed in a com- 
munity, large or small, other circumstances must be taken into 
consideration in addition to the demands of the individuaL 
For example, in towns or cities allowances must be made for 
animals, manufacturing purposes, probable waste, fires, sewerage, 
etc. In cities an allowance of 50 gallons daily per head would 
not be excessive. In most American cities the supply is much 
greater/ The present daily supply in Rdtimore, wliich is de- 
rived from an excellent source, is estimated at 60 gallons per 
head, which could be increased to three times that quantity if 
necessary, 

A serious problem, affecting, however, the engineer i-ather; 
than the sanitarian, is the prevention of waste of water in placed 
where the supply is hmited. It is estimated that in Chicago 
one-half of the water pumped is wasted tlirough negligence and 
imperfections in the supply apparatus, wliile in St. Louis the 
annual cost to the city of the water that is wasted is placed at 
$400,000. It has been proposed to check this wanton waste by 
measuring the quantity of water used by each household by 
means of a meter, as the supply of gas is now measured, and 
this has been earned into effect in places. There are, however, 
serious objections to this method. One of the objections is that 
the very class of persons whom it is desired to induce to use a 
plentiful supply of water would, from motives of economy, use 
less than is necessary for cleanliness and health. A system of 
vigilant inspection of the water service in houses would probably 
serve to reduce this unnecessary waste to a considerable 

A Buck's Ujffk«iie aod FubUc UemlCb, voL i p. 2Ii. 
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SOURCES OF DRINKIKG-WATER. 

All water, ftom whatever direct source obtained, comes 
originally, by precipitation^ from the atmosphere. In many 
places the rain- or snow- water is the only source of supply. This 
is usually collected as it falls upou the roofs of buildings and 
conveyed by gutters and pi[)es to cisterns, where it is stored until 
needed. 

In Venice, the rain falling upon the streets and courts 
yards is also coUcctx^d iu cisterns after tiltering through sand. 
The cisterns used for the storage of water in New Orleans and 
other Southern cities iu the United States, where the tempera- 
ture rarely falls below tlie freezing-point, are generally con- 
Btructed of wood and placed above-ground. Fartlicr north, 
where it is necessary to protect them against the action of frost, 
they are placed under-ground. These under-ground cisterns are 
usually built of brick. The water from cistenis above-ground 
becomes veiy much heated in summer, and necessitates the use 
of large quantities of ice to make it palatable. The water from 
the under-ground cisterns is pleasantly cool in summer, and is 
also guarded against freezing in winter, There are, however, 
very serious objections to storing drinking* water in under-ground 
cistems. These reser\^oirs are usually jilaced within a few feet 
of privies and cess-pools, and, as neither the retaining walls of 
the cistems nor those of the prines are water-tight, it often 
ippens that the drinking-water becomes strongly impregnated 
with the soluble portions of the excrement, or the products of 
its decomposition, whicli have drauied into the cistern. Per- 
sonal observations in Memphis in 1879, as well as the careful 
chemical analyses made afterward by Dr. Chas. Smart, U. S. A.,' 
have convinced the author that the objections to all under- 
ground cisterns built of brick, stone, or cement are insuperable 
from a sanitarj^ point of view. Dr. ^Smart found over one-half 
of the under-ground cisterns examined by him in Memphis and 

» R«rH>rt National Board of Health, 1880, pp. 187-411. 



48 



TEXT-BOOK OF HYGIENE. 



other cities and towns to be leaky and presenting evidence of 
organic pollution. The water from 31 out of 80 cisteras ana- 
lyzed showed decided contamination by sew^age. It would seem 
advisable to prohibit all under-ground cisterns for the storage of 
drinktng-w^ater unless they are constructed of iron, whicli should 
be protected against oxidation by a thorougli coating of coal- 
tar. Where any other system of collection and stomge is avail- 
able, however, the under-ground cistern slioidd be unreservedly 
condemned. 

Rain-water collected in the country, aw^ay from manufac- 
turing districts, is nsually quite pui*e and wholesome. Its taste 
is, however, flat and insipid, owing to absence of carbon dioxide 
and mineml constituents. In cities m in- water frequently con- 
tains such a large amount of organic matter and other impurities, 
which liave been washed out of the air by the rain, that it may 
be unfit for drinking. On account of its softness, rain-water is 
very desirable for washiug and other domestic purposes. If the 
statement made in the last chapter, concerning the presence of 
organisms in the atmosphere, is reraemWred, it will be evident 
on a moment's thouglit that sucli organisms, when contained in 
rain-water, may be the source of disease. The putrelaction 
wiiich so readily takes place in rain-water upon standing a few 
days is caused by certain of the organisms carried down out of 
the lower strata of tlie air by the tlescending rain or snow. 

Precipitation is an exceedingly untrustwortliy source of 
water, and sliould never he dej^ended upon when other sources 
of supply are available. Water famines are frequent wherever 
people are compelled to rely upon such an uncertain source of 
supply as rain or snow. 

Rivers and smaller streams probably supply the larger 
number of cities and towns in this country with drinking-water. 
M'hen care is taken to prevent the pollution of the stream above 
the point w^hence the water is taken, this is usually of fair 
cpiality for domestic pur^ioses. When the river can be tapped 
near its source, or before a large number of manufacturing 
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establishmeuts can empty their waste products into its current, 
or belbre it receives the sewage of a considerable n\imber of 
inhabitants Uving on its banlcs, the water can generally be re- 
garded as safe. It is very difficult, however, except in the less 
settled i>ortions of the country, to find these favorable conditions 
present. 

Among the minor objections to the use of river-water for 
domestic puq>oses are the liability of most streams to become 
turbid in times of freshet, and tlie discoloration of the water 
from dissolved coloring-matters if the stream Hows through a 
marshy or peaty region* These objections are, however, not 
serious, as filtration will readily remove the suspended matters. 
The coloring-matter is probably harmless. The organic matti?r 
contained in the water of some streams, even when pollution by 
sewage and manufacturing refuse is absoliiteiy excluded, may, 
however^ be the cause of disease. Dr. Smart has shown - that 
the water from streams in Nebraska, Wyoming, and Utah con- 
tained organic matter varying iu amount from .16 to .28 parts 
per million." He thinks the so-called '' mountain fever" of the 
Rocky ^lountain region is a malarial fever caused by the large 
amount of organic matter in the drinking-water. 

Dr. G, ^L Kober, U, 8. A., states that lie has frequently 
drunk water from mountain streams which had a perceptible 
taste of cattle-manure, and suggests that as ttie origin of the 
ammonia foiuid by Dr. Smart in the water of mountain streams. 
Dr. Kober also regards the '"^ mountain fever" as a typhoid fever 
with malarial complications.^ 

Tlie most serious objection to the use of river-water for 
domestic puq^oses is the employment of streams as carriers of 
, refuse from mauulacturing establishments, or of tlie sewage of 
cities and to\nis. In Great Britain and some parts of the con- 
tinent of Europe, owing to the density of poi)ulation and the 

* Americsm Jotirnal Xf^d, Ht ienees, Janaary, 1878, p»28 et srq, 

*Tbe sooroc of this organic matter ■eems to b« the mQltetl anow which mi&keia up a Urgl 
^Mtioil Of tbe Btrea^tuB. 

* Report of CAllfornlft Btftte Board of Hcaltli for 1886, pp. 16 and 177. 
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T^riety and extent of manufacturing industries, many of the 
streams are in an extremely filthy condition. In this country, 
too, especially in the more thickly settled manufacturing districts 
of New England, the pollution of rivers has increased to a 
def^^rcx* to seriously jeopardize tlie health of the people who are 
compelled to dmw their water-supply from such streams. Several 
years since a commission was appointed by the State Board of 
Health of Massachusetts to inquire into tlie extent of the pollu- 
tion of the streams in that State, and to devise means for pre- 
venting such pollution. The commission extended its inquiries 
and observations over several years, reporting the result to the 
State authorities at intervals.^ It was found that the water of the 
Blaekstone River, at Blacks tone, where it crosses tlie State line 
and enters Rhode Island, conhiined over 10 per cent, of sewage 
and refuse waters.^ Other streams in Massachusetts show 
similar pollution. That the presence of such excessive con- 
tamination renders the w^atcT unsuitable for domestic pur- 
poses most appear evident. It is probable, however, that the 
most dangerous of the polluting matters are the excreta of 
human beings, especially those of patients suffering from certain 
specific diseases, such as typhoid fever or cliolera. 

Only a few years ago it was a generally-accepted theory 
that running-water, though polluted by sewage, ^'purified itself" 
after flowing a distance of twelve miles, and tlie comforting and 
reassuring doctrine is still held by many. Rc^cent observations 
point to the conclusion, liow^ever, that tlie self-purification of 
rivers is not entirely to be relied upon. A certain proportion 
of the sewage, it is true, undergoes oxidation in the presence of 
light and air and minute organisms/ and so becomes changed 
into other, possibly innocuous compounds. But at present it is 
not known what pro|)ortion or what kind of organic matter 
does undergo this change. Another portion of the impmities 
is deposited u|>on the bottom and sides of the stream, having 

• RriMjrtJi Rtatt^ fionrtl of Ilcaltb of StaAnachuMttB for 187S, 1871, 1876, 1877, 1878, MTO, 1880, 

■ Rff|iori SUile Board of Hrallh of MnKiaohui^ettA, IgTfl, p, 115. 

«l»liMiifectloti« Iti EulenburiE'i Reftlencyclopedie d^ gen, Helltcimde, Tot. iv. p. €1 
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been only held in suspension, and not dissolved in the water. A 
portion probably forms chemical combinations with other sus- 
pended or dissolved mattei*s, and is changed hito compounds 
which may be volatile and pass off into the air, or form insoluble 
precipitates. 

The remainder is rendered less perceptible or imperceptible 
to chemical means by dilution, E\'ery stream has sources of 
inflowing water — ^feeders — which increase its volume, and thus 
dilute any foreign admixture. 

In view of these facts, the theor>^ of the self-purification 
of streams, as formerly held, can no longer be regarded as true. 
But it is unquestioiuibly true that running-water does regain its 
purity if the inflow of sewage and other refuse is not excessive. 
It cannot be stated with confidence, however, when a stream, 
once polluted, becomes fit to use again. Moreover, as it is not 
possible, by any practicable chemical treatment or filtration on 
a large scale, to make a polluted water absolutely wholesonie, it 
is safer not to use as a soiu*ee of domestic supply a stream which 
is known to have been seriously contaminated by sewage matters 
or other impurities. 

The watc^r from fresh-water lakes and ponds is generally to 
be preferred to river-water for domestic use. It is less liable to 
become turbid from time to time, and, except in the case of 
small ponds, inflow of sewage is not likely to cause fouling of 
the water to any serious extent. When the supply can be 
drawn from large lakes, as is done in Chicago and other cities 
on the great lakes of the United States, no purer or better source 
can be desired. In these cases the point whence the water is 
taken should be far enough from shore to avoid possibility of 
sewage contamination. When the water-supply is taken trom 
small ponds, all sewage and waste products from houses and 
factories must be rigidly exchided ; otherwise, diseases attribu- 
table to the polluted water are likely to arise among those using 
the same. 

The water hi small lakes and storage reservoirs sometimes 
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becomes offensive in taste and odor. The water-supplies of 
several of tlie large Eastern cities have within the past seven or 
eight years at times had a peculiar odor and taste somewliat 
resembling cucumbers. Aft^LT considerable study, rrotl Tra 
Remsen, of Baltimore, found the cause of this odor and taste 
in a minute fresli- water sponge, the jSpongilla Jlarmtilis, A still 
more offensive odor, tersely dose ri lied as the '' pig- pen odor," is 
given to the water by the decay of certain species of nostoc and 
otlier algte. It is not known that eitlier these vegetable or 
animal organisms^ if present, render the water prejudicial to 
health, 

Fonds are often used as sources of ice-supply. It was 
formerly supposed tliat in the process of freezing, solid matters 
in the water were not included in the block of ice when con- 
gelation occurred, llecent observations have sliown the falsity 
of this assumption. In 1875, an outbreak of acute intestinal 
disease at Rye Beach, New Hampshire, led to an inquiry by 
Dr. A, H, Nichols, which disclosed the fact that the ice used 
contained a large percentage of organic matter*' The use of 
ice from a different source was followed by an almost immediate 
disappearance of the disease. Upon further investigation it 
was discovered that the impure ice had been gathered from a 
small, stagnant pond into which a small brook carried large 
quantities of saw-dnst from several saw-mills. The water of the 
pond was loaded with organic matter, aiul in summer the gases 
of decay arising from it were very offensive. Chemical exam- 
ination showed that the ice from this pond contained nearly 6 
parts of organic matter in 100,000, wliile in pure ice the organic 
matter amounted to only JJ part in 100,000. A similar inves- 
tigation into the character of the ice furnished to the residents 
of Newport, R. I., was made nnder the auspices of the Sanitary 
Protection Association of tliat city. The ice, which was cut 
from ponds in the immediate neighborhood of the city, was 
found to contain an excessive proportion of organic matter. 

1 Beport HoMftClitiietli BUUBoftrd of Healtl], W9, p. 107. 
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Large quantities of sewage and other impurities were discharged 
into these ponds.^ 

A series of experiments recently made by Dr. C, P. Pengra, 

of Michigan, shows" that tlie purification of the water by freezing 
is in no sense absohite. In experimenting with bacteria, infusoria, 
and other organisms, he found that from 9 to 11 per cent, re- 
mained in the ice and retained tlteir Titahty, so tliat wlien 
thawed they rapidly muUipHed, and there was no apparent 
loss of nnmliers. In the ordinary^ process of freezing the up{}er 
portion is tlie purest, but if snow or min fall upon the ice and 
freeze this upper layer will be found much more impure than 
the lower. Rational conclusions from these experiments are, 
that ice should not he gathered from an impure soiu'ce, and that 
an (mrly harvest of the ice shoidd be encouraged. 

In a very recent research, Prudden has shown that tjphoid 
bacilli contained in water are not entirely destroyed by freezing, 
even after remaining in tliis condition for 103 days. 

Springs and wells supply tlie w^ater for most persons not 
aggregated in large communities, as cities and towns. Even in 
the latter no inconsiderable quantity of the water used for 
drinking and domestic purposes is derived from wells. Spring- 
water usually comes from a source at a considerable depth below 
the surface; that is to say, the water has percolated through 
thick strata of soil before re-api>earing at the surface. In its 
passage through the soil it has lost most of its organic matter, 
and perhaps taken up mineral and gaseous constituents in larger 
quantities. It may he so strongly impregnated with tbe latter 
as to vitiate it for ordinar)^ use and to render it valuable as a 
medicitie. Ordinarily, however, spring-water is clear, cool, and 
sparkling, with a refreshing taste and uniform temperature, and 
in all respects an agreeable and wholesome beverage. 

The character of well-water, cm tlie contrary, is often justly 
open to grave suspicion. Being derived from those strata of the 

' Tlie Dangers of Impure Ire, In Tho Kanltsirian, May, \88tL 

• Private ct»mmuiiii'at1nn to thi' author. The ni(Miinir af Dt, Pengra liu bcon pahllahiid 
In the Report of tbe Mlchifc^n State Board of Health for 18B4. 
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soil which are most likely to be contaminated by the products 
of animal and vegetable decomposition, the wholesomeness of 
the water is inversely proportional to the degree of saturation of 
the soil with the products of decay. It has been found by 
experiment that, when organic matter largely diluted with water 
is allowed to percolate through soil, it undergoes a gradual 
decomposition in the presence of certain minute organisms, 
nitrates and nitrites being formed at the expense of the ammonia 
and other organic combinations. If, however, the soil is saturated 
with organic matter in excess, and in a state of concentration, 
putrefaction takes place, and the conversion of the organic 
matter into nitrates and nitrites is retarded. Hence, the dmin* 
age of diluted sewage through a stratum of porous soil, not 
already saturated witli pntrofying matters, has no especially bad 
significance, even if the liquid should reach a well used as a 
source of drinking-water. It is probable that by the time the 
liquid portion of the sewage reached the well it would have 
arrived at that point when it could truthfully be termed pure 
water. At the same time it must be remembered that the puri- 
fying ]K)wer of the soil cannot be relied upon if the supply of 
sewage or otlier animal or vegetable impurity is too abundant. 

Distillation is sometimes resorted to for the purpose of pro- 
curing drinking-water, especially at sea. Vessels now generally 
carry a still for this jnirpose. The principal objection to dis- 
tilled water is its insipidity, due to the absence of carbon dioxide 
and mineral constituents, whicli give to good drinking-water its 
savor. Distilled water may he aerated by passing it in fine 
streams through holes in the bottom of a cask, elevated so as to 
allow the water to pass through a considerable stmtum of air. 
Lead is sometimes taken up from the distilling apparatus, and 
may cause lead poisoning in those using the water. 

Drinking-water is sometimes procured by melting snow or 
ice. It is not probable that water derived from these sources is 
unwholesome, although there is strong popular prejudice against 
it Ice and snow may, however, contain large amounts of 
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impurities, as already referred to/ and be for this reason unfit 
for use. 

The following qualities are desirable in water for drinking 
and domestic pui^oses : — 

1. The water should be colorless, transparent, sufficiently 
aerated, of uniform temperature throughout the year, and with- 
out odor or decided taste. 

2. The mineral constituents (magnesium and lime salts) 
should not be present in greater proportion than 4 or 6 parts 
per 100,000. More than this gives to water that quality known 
as *' hardness." 

3. There should be but littk* organic matter present, and 
no living or dead animal or vegetable organisms. 

4. The water should be entirely free from ammonia and 
nitrous acid, and should contain but very small quantities of 
nitrates, chlorides, and sulphates. 

5. It should contain less than one milligramme of lead per 
litre, A larger proportion is likely to be followed by lead 
poisoning, 

IMPURITIES IN WATER. 

The transparency and the color of water are affected by 
the presence of suspended or dissolved mineral or organic mat- 
ters. If, after standing for a time, the water deposits a sedi- 
ment, this is deppiulent upon insoluble matters. If the sediment 
turns black when heated in a porcelain capsule over an ak'ohol 
or gas flame it contains organic matter. If the sediment or 
residue effervesces upon the addition of hydrochloric acid the 
presence of carbonates is indicated. Water may be colored by 
metallic salts or by vegetable matter. It may also contain large 
quantities of mineral or organic matter, or even living organ- 
isms, without perceptibly diminishing its transparency. For 
example, the ova of tapc»-worms may exist in water in consider- 
able numbers, and yet remain perfectly invisible except under 
the microscope. 

* Se« p«ges Si and 53. 
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Tlie presence of sulphur compounds, or of various vege- 
table and animal organisms (sponges, algcE^ etc.^)» may give to 
water an unpleasant odor and taste. In the oil regions of this 
country most of the drinking-water is contaminated with petro- 
leum, wliich is very disagreeable to one unaccustomed to it. It 
is not probable that the small quantities of tlie oil imbibed with 
the water have any deleterious influence upon the organism. 

Many works on hviriene fix a limit to the amount of solid 
matter allowable in drinking-water. The Inteniational Con- 
gress of Hygiene, at Brussels, iixed the limit at 5U parts in 
lOOJJOlK It is impossible, howxn^er, to say of any particular 
specimen of water that its content of solid matter, whether or- 
ganic or mineral, will be prejnJicial to health without trial. At 
the same time it is prudent to reject all waters containing a con- 
siderable proportion of solid organic matter, as determined by 
the degree of blackening on heating the sediment or residue 
alter evaporation. 

The hardness of water is due to the presence of eartliy car- 
bonates, or sulphates, or both. If the hardness is due to car- 
' bonates it is dissipated by heat, as in boiling the water ; the 
carbon dioxide is driven off, and the base (calcium or magnesium 
oxide) is precipitated upon the bottom and sides of tlie vessel. 
This is termed the "removable hardness.*' The hardness due 
to the presence of eartliy sulphates is not removed upon beating 
the water, and is tc^rmed the ^'permanent hardness," Tlie hard- 
ness de{K*nding upon both the carbonates and sulphates is called 
the ''total liardness.'* 

The proportion of the abo%'e-mentioned earthy salts present 
in a given specimen of water is determined by what is called the 
soap test This test depends upon tlie proi>erty wliicli lime and 
magn(*sia salts possess of decomposing soap (oleate and stearate 
of soda). The quantity of a solution of soap of a definite cora- 
' position decomposed by a quaiitity of liard water indicates the 
amonnt of the salts present. In this country and England this 
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is generally expressed in degrees of Clark's scale, which are 
equivalent to grains of carbonate of lime per imperial gallon. 
Thus, if the chemist says that a certain sample of water has a 
total hardness of 16 degrees he means that the earthy salts in the 
sample decompose tlie same quantity of soap that would be de- 
composed by 16 gmins of carbonate of bme per imperial gallon. 
In Germany each degree of the scale used expresses tlie soap 
deeom|)osed by 1 part of calcium oxide per lon;()00. In tlie 
scale used in France each degree corresponds to 1 part of car- 
bonate of lime in 100,(100. So much of the hardness of water 
as is due to carbonates can be dissipated by boilmg, wdiich drives 
off the free carbon dioxide and allows the insoluble oxides to 
be deposited as an incrustation upon the bottom and sides of 
the vessel. 

The standard soap solution for testing the hardness of 
water is made as follows ; Dissolve 10 grammes of Castile soap 
in a litre of weak (35 per cent.) alcohol. One cubic centimetre 
of this solution precipitates 1 milligramme of carbonate of lime. 
The test is made as tbllows: To a detinitely-measured quantity 
of water (say 100 cubic centimetres) in a graduated burette a 
quantity of the soap solution is added and the mixture shaken 
up; so long as there are dissolved lime or magnesium salts in 
the wahT tlie soap is decomposed and no lather is formed. Soap 
solution is now added gradually and tlie shaking repeated until 
there is evidence of saponification by the formation of a more or 
less jiermanent lather or froth. The quantity of soap solution 
usc^d is noted, and tlie test is repeated. The mean of the quan- 
tity of soap solution in cubic centimetres used in the two ex- 
periments will represent approximately the proportion of salts in 
gmins of carbonate of lime per gallon present, or, as it is gen- 
erally expressed, in "degrees of hardness," 

The scale on the following page shows the quantity of 
soap solution required to decompose the proportion of rah ium 
oxide i>er 100,000.' 

» UHreloiJUiii, Hanilbucb der Hygiene, p. W. 
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Table IV. 

1 part CaO per 100,000 water requires 5.4 c.cm. standard soap solution. 
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If there are more than 12 parts of lime in 100,000 the 
water is diluted with an equal proportion of distilled water and 
the resultant multiplied by two. 

Mr. Wynter Blyth lias proposed to Uike the totixl residue 
as representing approximately the total hardness of the water, 
but Dr. Fox pijints out that there may he a larj^e excess of in- 
organic solids present in water that ia quite soil and originally 
pure. 

Hard water is objectionable for domestic use, as it is w^aste- 
ful of soap. In cooking certain vegetables, such as peas and 
beans, the hulls are not thoroughly softened. In making infu- 
sions of tea and coffee, larger quantities of these materials are 
needed than where soft water is used. 

DISEASES DUE TO IMPURE DRINKING-WATER. 

Hard w^ater is popidarly believed to be the cause of calcu- 
lous diseases, and of goitre and cretinism, but no reliable obser- 
vations are on record showing that the belief is founded upon 
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fact. At the same time it is undoubtedly true that calcareous 
waters produce gastric and intestinal derangements in tliose 
unaccustomed to their use. 

Large amounts of suspended mineral matter are frequently 
present iu river-water, and may give rise to derangements of the 
digestive organs. If there is carbonate of lime ]>resent, the 
water can be easily clarified by the addition of a small quantity 
of alum. Sulpliate of lime and a bulky precipitate of hydrate 
of alumina are formed, which carry the suspended matters to 
the bottom. About 10 centigrammes of crystallized alum are 
sufficient to clarify a litre of water. This amount of alum is 
too small to affect the taste of the water perceptibly. Tliis 
method is frequently used to clarify and render fit for use the 
w^ater of the Mississippi River, which is usually very muddy/ 
Dr. Parkes quotes the following striking instance of the prac- 
tical value of clarifying muddy water by means of alum/ In 
1868 the right wing of the Ninety-second Regiment of High- 
landers, going up the river Indus, suffered from diarrhcea from 
the use of the water, which was very muddy. The left wing 
of the same regiment used water from the same source, but pre- 
cipitated the sus|>ended matters with alum and had no diarrhoea. 
The right wing then adopted the same plan with like success* 
Althougli the opinion is widespread that water containing much 
mineml matter, either in solution or in susjx'^nsion, is deleterious 
to health, thei-e is very little evidence absolutely trustworthy 
upon this point. 

The presence of large quantities of organic matter in water, 
whether these matters be of animal or vegetable origin, must 
always be looked upon with suspicion. The observation was 
made by Hippocrates twenty-three centuries ago, that persons 
using the water from marshes, i.e., water containing vegetable 
matter, suffer from enlarged spleens. 5Iany physicians, both of 
ancient and modem times, seem to have held this opinion, but 
the first positive observation in medical literature is the now 

1 Manual of Pmctlcal Hf gienc, Otii «d., New York, vol i, pu 811. 
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classiral one of the ^hip Aryo, reported by Boudin/ In 1834 
the transport Argo^ in company with two other vessels, carried 
SOO soldiers from Bona, in Alf»;icrs, to Marseilles. The troops 
w ere all in good health wiien they left Alf:^iers. All three of 
the vessels arrived in Marseilles on the same day. In two of them 
there were 6H0 men, not one of whom was sick. Out of the 
remaining 120 men who were on the third vessel, the Argo^ 13 
died during the passage, and 98 of the 107 survivors suffered 
from paludal fevers of all forms. None of the crew of the 
Argo were sick, however. Tlie two vessels exempt Irom sick* 
ness, and the crew of the Argo^ had been supplied with pure 
water, while the soldiers on the latter vessel had been furnished 
with water from a marsli. Tliis water was said to have a dis- 
agreeable odor and taste. The testimony of a large number of 
East India physirians is also cpioted by Parkes in support of 
the view that malarial fevers are often caused by impure drink- 
ing-water. The observations of Dr. (-harles Smart, upon the 
production of ''mountain fever" of the Western territories, 
have already been referred to. The author ventures to state it 
as his opinion, however, that the instances in which malarial 
fevers am due to impure drinking-water are very rare. 

The causation of typhoid fever and cholera by impure 
driidving-water will be presently referred to. Recently tlie 
opinion has been expressed by some that yelluw fever and diph- 
theria are also spread by polluted drinking-water, but no strong 
evidence has yet been adduced hi its supi)ort. 

There can be very little doubt that diarrhoea and dysentery 
are frequently caused by water w^hich has been contaminated 
with decaying organic matter. The evidence m favor of this 
amounts practically to demonstration. 

It must not be forgotten that the ovn of certain animal 
parasites, such as distoma liemntoljium, tilaria stinguinis homiids, 
and medinensis, anchylostoma duodenale, and possibly ufround- 



« Quiil<*a In Pftrkcs, ap. ctt, p, 48 ; Nowiik, Lehrbuch der Hygiene, p. 51 *, and Id 
numerous utUer publlcaUuns on H^giend. 
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and tape- worms, for example, are taken into the system along 
with the drinking-water. 

Organic detritus of various kinds, sewage, decomposing 
animal and vet^etable matter, refuse from manufacturing estab- 
lishments, may be a source of pollution of water and render it 
unfit for drinking or other domestic pui-poses. It is, however, 
not certain that water thus rendered unclean is prejudicial to 
health; in fact, Dr. Emmerich, of Munich, has recently put his 
skepticism on this point to a practical test For two weeks he 
drank daily from luilf a litre to a litre of very filthy water; in 
fact, nothing less than sewage. The water was both chemically 
and physically exceedingly impure. Seveml of the experi- 
menter's patients partook of the same water without any ill 
effect. He even claims that a gastric catarrh, from which he 
was suffering when the experiment was begun^ was improved 
during its course.^ 

The results of Emmerich*s experiments, and of other well- 
known observations, seem almost conclusive that tht* products of 
animal and vegetable decomposition, taken into the body with 
the drinking-water, cannot be looked u|)on as certainly harmiul. 
Should, however, water containing such impurities, or even 
water apparently pure, contain the germs of one of the specific 
diseases, — cholem, typhoid fever, or, perhaps, yellow, malarial, 
or scarlet fevers, or diphtheria, — it is probable that sueli diseases 
would be communicated to the consumer of the water. 

Many instances are on record where outbreaks of typhoid 
fever have been clearly attributable to polhition of the drinking* 
water by the germ of the disease from a previous case. 

One of the most remarkable of these outbreaks is that re- 
corded by Dr. Thome.' About the end of January, 1879, 
typhoid fever bei^an suddenly in the adjoining towns of Cater- 
liara and Eed Hill. Within six weeks 352 cases occurred. All 



■ WotiThupg«l I WaMenrenKrrguogi in Petteokofer n. ZiaiiiBteti*i Hmndl^ttcli der H^gletiQ^ 
I Abtit, II Hlf re, i», W. 

* Report of the medfrfil ofRcdr to the Local Oorerommt Hoard for 1679* Quoted In Fiy 
dor: HygkiiiBobe Untersuchunget). elc, £1 Abtb., p. 20L 
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other sources of the disease were exchided except the drinking- 
water, to polhitioii of which it was traced with almost absohite 
certainty* Caterham contained 558 houses and Red Hill 1700. 
Of the former 419 and of the latter 924 drew their drinking- 
water from a common supply, having its source in a well several 
hundred feet deep. The insane asylum, with 2000 inmates, and 
the military barracks in Caterham used water from a private 
well. Tliere was no typhoid fever among the last two commu- 
nities. During Januaiy one of tlie workmen engaged in some 
excavation near the public well was taken ill with diarrhoea and 
fever, — probably typhoid, — but was still able to continue his 
work. His dejections were often voided where tliey were cer- 
tain to become mingled with the water of the common supply. 
This man's diarrhoea began on January 5th and continued until 
the 20th of the month, during whicli time he remained at work. 
On the latter date he was compelled to quit work and take to 
his bed. Exactly two weeks from the beginning of the man's 
sickness, on Januaiy 19th, the first case of typhoid occurred in 
Caterham, and tlien mpidly increased. The first case occurred, 
therefore, just fourteen days — the incubative period of t}^>hoid 
— after the presumed infection of the drinking-water by the de* 
jections of tlie sick laborer, who had come from Croydon, where 
t}'phoid fever was at the time prevalent. Within two weeks 
from the appearance of the first case the epidemic had reached its 
height, and then rapidly declined, disap|x»aring almost entirely in 
a month after the outbreak. It was sliown by Dr, Thorne that 
nearly all the houses in which the disease appeared were su[> 
plied with water from the source above mentioned, while other 
houses in the immediate vicinity of the infected ones remained 
free from the disease. 

In 1874 there was an outbreak of typhoid fever in the 
town of Over Darwcn, in wliich nearly 10 per cent, of the in- 
habitants were attacked. Here the source of the disease was 
also traced to an infected water-supply. 

Dr. Buchanan has shown that an outbreak among the stu- 
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dents of the University of Cambridge was likewise attributable 
to an infected water-supply. 

In this country the reports of the Boards of Health of the 
various States teem with accounts of localized outbreaks of 
typhoid fever, referred to infected or polluted drinking-water. 
In most instances the evidence furnislied by the observers is not 
conclusive. In many, however, especially of those found in the 
Massachusetts and Michigan reports, the fact of the communi- 
cation of the disease in this manner seems unquestionable. One 
of these is as foUow^s; Out of 40 families, all using water 
from a certain well, there occurred 23 cases of typhoid fever. 
Out of 47 families, Hving in the same neighborhood, but using 
water from different sources, only 2 had typhoid fever.' Dr. C. 
F. Folsom has published a very suggestive account of a house 
epidemic," where 9 |>ersons in a single house, who all drank water 
from a well which was proven to be infected from a privy, were 
attacked by this disease. 

In 1885 an epidemic of tj^>hoid fever began in Plymouth, 
a mining town of 8000 or 9000 inhabitants, situated in the 
Wyoming coal region of Pennsylvania, and on the right bank 
of the Susquehanna River. The epidemic began in April, and 
lasted until the ensuing September. There were 1104 p«?rsons 
attacked by the disease, of which number 114, or 10,3 per cent., 
died. The cai*elul inspection made into the histor}' of this 
epidemic revealed the fact that the public water-supply had 
unquestionably become polluted by the ftecal discharges of 
typhoid-fever patients, and the entire course of the disease, in 
this instance, is in complete accord with the view that the origin 
and spread of the epidemic were due to the pollution of the 
drinking-water with the tjqihoid-fever poison. 

In addition, Clmntemesse and Vidal have demonstrated the 
presence of the bacillus of Eberth, which is now generally rec- 
ognized as the cause of typhoid fever, in drinking-water from 

« Tranftw^tlons Mich. Med. »fK»!cty, p. 401, 1888, 

* Boston Med. »nd aurg. JournAl, rol. cli, pp. 227, 201. 
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a well near Paris, to which a small outbreak of typhoid had 
hoeii traced. This demonstration has also been funiinhed by 
Prot* V. C. Vau*^han, in connection with an outbreak of the 
same disease in the State of Jliehigan. 

The numerous cases of typhoid fever wliich have been 
attributed to the use of infected milk may be included in this 
categoiy. It is probable that tlie milk became infected either 
through polluted water used for tlie purpose of cleansing the 
milk-vessels or in diluting tlic milk. ilr. Ernest Hart has re- 
corded ^ riO epidemics of typlioid fever, 15 of scarlet fever, and 
7 of diphtlieria, the cause of which he has attributed to infected 
milk. 

It is probable that typhoid fever is, in the majority of cases, 
spread through the medium of polluted drinking-water, and, in 
many of the instances on record, the relations between cause 
and effect — ^irapure water and typhoid fever — have been so clearly 
made out as to no longer permit any doubt upon tlie question. 

As it is with typlioid fever, so also with rliolem. In a later 
chapter the origin and propagation of typhoid fever and cliolera 
will be discussed more fully. At the present time only the rela- 
tions of the drinking-water to the spread of these diseases can 
be considered. In the instance to be presently noted the con- 
nection bc^tween the inlected w^ater, on one hand, and the out- 
break of cliolera, on the other, is so clearly shown as to be 
almost equivalent to a mathematical demonstration. The facts 
in the case were brought to liglit after a patient inquiry by a 
commission, whose report drawn up by Mr, John Marshall has 
made the occurrence classical. In 1854 the people of a w^ell-to- 
do and otherwise healthy district in the eastern part of London 
suflered severely from cholera. Upon inquiry the fact was 
elicited that a child had died of cholera at No. 40 Broad Street, 
and that its excreta had been emptied into a ces.s-pool situated 
only three feet from the w^ell of a public pump in that street, 
from which most of the neighboring people took their drinkmg- 

* Titiis&ctloaB Sevvtith ItiU Med. Uopgrtai, vol It, p. 301, IfiSL 
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water. It was furtlicr discovered tliat the bricks of the res^ 
pool wall were loose and permitted its contents to drain into 
tlie pumpwell. (It slioidd be noted tliat the communieation 
between the cess-pool and well was direct ; that tliere was im- 
mediate drainage, not percolation through the soiL) In one 
day 140 to 150 people were attacked, and it was tbund that 
nearly all the persons who had the malady during tlie first few 
days of the outbreak drank tlic water from the pnrap. \Mien 
the piunp was closed to public use by the authorities tht* epi- 
demic subsided. The most singidar case eonneeted with this 
outbreak was the following : In West End, Hanipstead, se\ eral 
miles away from Broad Street, there occurred a fatal case of 
cholera in a woman 59 years old. This w oman formerly lived 
in Broad Street, but had not been there for many montlis. A 
cart, however, wxnit daily from Broad Street to West End, 
carrying, among other things, a large bottle of water from the 
pump referred to. The old lady preferred this water to all 
others, and secured a daily supply in tlie manner stated, A 
niece, who was on a visit to the old lady, drank of the same 
water. She returned to her home, in a high and healthy part 
of Islington, was likewise attacked by cholera and died. There 
were, at tliis time, no other eases of cholera at West End, nor in 
the neighborliood of tliese last two persons attacked. 

Most of the English medical officers in India hold strongly 
to the view that cholera is spread by polluted drinking-water, 
and the evidence in its favor is \ ery strong. 

Quite recently (in 1885) Dr. Robert Koch discovered the 
cholera spirillum in a w^ater-ttink in Calcutta, used as a source 
of domestic supply, and in this way furnished another link in 
the chain of evidence connecting the spirillum, the drinking- 
water, and tlic outbreak of the disease. 

The evidence in favor of tlie influence of impure drinking' 
water on the causation of other diseases than those mentioned 
is not sufficient to justify any conclusions at present. 

The source of a water-supply may be pure, yet pollution 
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may occur before the water is used by the persons to wliom 
it is distributed. Supply-pipes may become defective, and the 
water become contaminated with sewage or other deleterious 
substances. It is a current belief that no impurity can gain 
access to hydrant-pipes between the reservoir, or source of 
supply, and tlie point of discharge of the water, Ne%'ertheless, 
such contamination may occur very readily. The author and 
his colleague, Ur. J. W. Chambers, of J^altimore, proved this 
conclusively a few years ago by establishing an undoubted con- 
nection between a house-epidemic of typhoid fever and a defect 
in the hydrant supplying the family with waten^ The hydrant 
was one of the class known as Clark's patent non-freezing 
hydrant. The mechanism of these hydrants is as follows: At 
the lower end ol* the vertical discharge-pipe is a glazed earthen* 
ware plunger, which works through a ring of nibber packing 
into a vacuum chamber. At the bottom of the vacuum chamber 
is a valve regulating the entrance of the water from the con- 
ducting-pipe. When the water is shut oif this valve is kept 
closed by a spiral spring. When the cmnk of the hydrant is 
turned forward — that is, when the water is " turned on" — the 
plunger is forced to the bottom of the vacuum chamber, presses 
on the spring, opens the valve, and allows the water to dis- 
charge. Wtien the crank is turned back the plunger is raised, 
releases the spiral spring, which forces the valve into its bed, and 
shuts off the water* The partial vacuum produced by the 
raising of the plunger draws the water, which is in the vertical 
discharge-pipe, into the vacuum chamlier, which is so far below 
the surface as to be unaffected by frost. In course of time, 
and with use, the niliber packing gets worn and permits gradual 
leakage into the vacuum chamber of the dirty stagnant water 
by which this part of the liydrant is always surrounded. Out- 
breaks of t)'phoid fever having a similar origin,^ in which the 

» On Preventable Pollnthm of Hydrant- Water and lt» aelatlon to the Bpread of Ty. 
phold Fever MarvUtid MmL Jcmmal, voL vii, p. 27L 

* Loral Cauites of In»aolt«tloti In Baltimore, by Jobn Morris, M.D. Report Md. Stat« 
BoMdof Ue&ltb. lerTg. 
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ccmTieetion between cause and effect was clearly sliovvn, have 
been reported by other physicians of the same city. 

Aside from the practical question of the causation of disease 
by polluted water, a more abstract and aesthetic idea is involved 
in consciously taking any impurity into the system. The in- 
stincts of man, as well as of most animals, revolt at it. These 
inborn instincts, which constitute the sanitary conscience, as 
Soyka says, demand purity of food and water, as they insist on 
fdeanliuess of the body, of clothing, and of the dwelling. 

STORAGE AND PURIFICATION OF WATER. 

Wherever a large supply of water is needed, unless drawn 
direct from a well or spring, or pumped directly from its source, 
arrangements for storage are necessary. Cisterns and large 
reservoirs are made use of for this purpose. River-w^ater, espe- 
cially, requires a period of rest in a storage reservoir in order to 
allow deposition of the large amount of suspended matter in it. 
Prolonged storage also gives opportunity for the conversion of 
possibly deleterious organic compounds mto simple and perhaps 
harmless combinations. Usually, in an elaborate system of 
water-works, a series of reservoirs is built, in which the water is 
stored successively, so that before its final distribution through 
tlie street-mains it has become quite clear and pure. Filtration 
on a large scale is also used in connection with storage reser\'oirs 
in order to secure greater purity of the water. 

In the distribution of water, care shoidd be taken that nothing 
deleterious is taken up by the water in its passage tlirough the 
pijies. Lead poisoning is not infrequent from drinking-water that 
has passed through a long reach of lead pipe, or w^iich has been 
standing in a vessel hned with lead. Tanks and storage cisterns 
should therefore not be lined with lead, and the use of lead pipe 
in the supply service should he avoided as much as possible. 
Fortunately, most natural waters possess a considerable propor- 
tion of carbon dioxide, which forms with the lead an almost 
insoluble carbonate of lead. This carbonate of lead is deposited 
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on the inside of the pij^s, and protects both the pipes against 
erosive action from otlier constituents of the water, and also 
prevents the contamination of the water by the lead. An excess 
of carbon dioxide in the water renders this deposit soluble, and 
may cause serious poisoning. Any water which is shown by 
analysis to contain over 1 milligramme of lead per 100,0110 is 
daiigerous, and should be rejected. 

Owing to the possibility of defilement of the water from 
improper construction of hydrants, all outdoor hydrants shoidd 
be discouraged as much as possible^ and should be replaced by a 
simple tap-cock indoors. The pipes should also be laid deep 
enough under-ground, or othenvise protected against freezmg in 
winter* 

A number of methods, all more or less efficient, have been 
introduced to purify water when it needs purification before 
being fit for use* These methods either comprise filtration or 
seek to purify the water witliout the aid of this process. One 
of the metliods of purification without filtmtion consists in 
exposing the water to the air in small streams. This was pro- 
posed by I.ind more tlian a century ago, and has since been 
frequently revived. The water is passed through a sieve, or a 
perlbmted tin or wooden plate, so as to cause it to fall for a 
distance through the air in finely-divided rurrents. By this 
process sulphuretted hydrogen, ofieusive organic vai>ors, and 
possibly dissolved organic matte i-s are removed. This process 
has been used in Russia on a large scale. 

By boiling and agitation, rarbonnte of lime, sulphuretted 
hydrogen, and organic matter are removed or rendered innocuous. 
Vegetable germs are usually destroyed, although Tyndall has 
shown that some bacterial gemis withstand a temperature higher 
than that of boiling water. Pathogenic germs are, however, all 
destroyed by boiling w*ater acting ui>on them for ten minutes, as 
8ho\\ii by Dr. G. M. Sternljerg,* 

As has already been mentioned,^ alum is one of the readiest 

« Report of CiimmlUe« ou DblnleotMits, 1888. • Hen p«ge 8^. 
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and most efficient means of removing suspended matters from 
water. 

Permangan*ite of potassium is sometimes used to ])urify 
water containing considemble organic matter. The jierman- 
ganate rapidly oxidizes the organic matter, and is believed to 
rcndcr it harmless. There is no certainty, however, tliat the 
germs of specific diseases are destroyed by the action of this 
It, in the proportion in which it could be used for the purposes 
of water purification* 

A yellow tint is given to the water by the permanganate, 
which is due to finely-divided peroxide of mangtmese. This 
does no harm, but is unpleasant. 

Water unfitted for use by organic matter is sometimes 
Tendered usable by infusing certain vegetable astringents in it 
Thus, it is said that in certain parts of China, where tlie water 
contains large quantities of orgiinic matter, the inhabitants drink 
water only in thfe form of tea. The tannin of the tea-leaves 
precipitates the suspended matters and renders the water fit for 
use. Mixing the water with red wine, which is astringent, has 
the same effect/ 

Filtration is an efficient means of removing suspended 
matters. Charcoal, sand, gravel, and spongy iron are used as 
filtering materiaL A most economical filter is one made of fine, 
clean sand, above which layers of gravel of a gradiuilly-inrn»asing 
size are placed. The coarser particles of suspended matter are 
arrested before the sand, which removes most of the coloring 
and organic matters, is reaflied, 

Filtei*s easily become fouled by the matters arrested in the 
interstices of the filtering raaterini, and hence require frequent 
renewal or cleansing. A cheap and efficient filter is made by 
placing a sheet of druggists* filtering-paper in a glass funnel 
and filtering the water through it. A new and clean sheet of 
paper shonhl Ik; used every day, 

M, Chamberland has invented a filter which is said to be 

t cbUDp^outllon« quoted in Med and Surg. Hl«L of the WUf part U mtsd. voL^ p. SIX 
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absolutely germ^proof, but this power is not permanent^ as after 
a week micro-orgaiiisms pass through the fiUering material. 
The same is true of all other filters hitherto mvented* 



TESTS FOR IMPURITIES IN WATER, 

Accurate and relial)Ie quantitative analyses of water ean 
only be made by chemists of experience. Every inteUigeut 
person should, however, know how to determh^c tlic presence or 
absence of suspected impurities. The following methods are 
simple, and easily carried out: — 

The color, transparency, and odor of water are determined 
by the unaided senses. As a standard for comparison in making 
the color test, pure, distilled water may be used* Two tubes of 
clear, white glass, 61 centimetres long, are filled with distilled 
water and with the specimen to be tested, and placed side by side 
upoTi a sheet of white paper. The tops of the tubes are covered 
with httle squares of clear glass. The color is noted by roni- 
paring tlie tints of the water in the two tubes. The same 
procedure may be used to determine the transparency of the 
water, 

While the color and turbidity show^ impurities, these are 
not necessarily prejudicial to health; on the other hand, the 
clearest and most sparkling water may coiitain so much poisonous 
matter as to be |>ositively dangerous. The odor of the water is 
best ascertained by heating a small quantity in a narrow-necked 
flask to 40*= to 45^ C. (104° to li:r F,), and then taking a few 
strong whiffs at the flask. The odor may or may not indicate 
the presence of deleterious substances. 

The chemical examination of a water for sanitary purposes, 
short of a complete analysis, comprises the determination of the 
presence or absence of suspected impurities; in other words, it 
may be termed a qualitative analysis. In some cases an approxi- 
mate quantitative examination may also be made with Httle 
more trouble and skill. 
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The examination may be divided into the following pro- 
cedures: — 

1. The determi nation of the total residue, 

2. The determinatfoti of the presence of — 
(a) Organic matten 
(6) Chlorides. 

(c) Nitrogen compounds. 

(d) Mineral poisons. 

Defermination of Total SoUth, — ^Examination of the public 
water-supply of eight large cities in the United States shows 
that the total solid residue varies fi'om 6 to 16 parts in 100,000. 
The total solids of ♦a good drinking-water should not exceed 
25 to 30 parts i>er 100,000, although a larger quantity may be 
present without being harmful The method of determining 
the total solids is to evaporate a definite quantity — ^say, 70 cubic 
centimetres of the water — in a previously-weighed platinum 
dish to dryness over a water-bath. Tlie dish is then wiped dry 
and weighed again. The difference in weight between the 
empty disli and tlie latter with the dry residue represents the 
proportion of the latter in grains per gallon. To convert this 
figure into parts per 100,000 the number of grains per gallon 
is divided by ,7, For example, if tlie number of grains of solid 
residue in the specimen examined is 22.4, then 

22.4 -h .7 = S2 pfirta per 100,000. 

Defermmfiiioji of Organic Matier, — Tliis is the most difficult 
st to apply in the sanitary examination of water. While it is 
compamtively easy to determine the presence of organic matter, 
its quantity and nature are exceedingly complex problems to 
solve. 

The presence of organic impiirity in water may be detected 
by the permanganate-of-potash test, tlie nitrate-ot^silver test, 
and the incineration test. Neither of these processes is compe- 
tent to differentiate noxious from inoffensive organic matter. 
The permanganate test, modified by Dr. DeChaumont, is the 
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one usually adopted. The process is as follows: To 250 cubic 
centiiuctres of the water to be examined add 5 cubic ceutimetres 
of dilute sulphuric acid (10 per cent,) in a clear, whit43 glass 
flask. Then add permanganate of potassium solution (395 
milligrammes to 1 litre of distilled water) until tlie water has 
taken a pink tinge. Heat the water to 14(P F. (60° C), adihng 
permanganate solution if the color disappears. When the tem- 
perature above mentioned is reached remove the flask from the 
burner, and add permanganate drop by drop until a faint pink 
color is obtained, which remains [lermanent for ten minutes. 
Read off* the nundier of cubic centimetres of the |xn'manganate 
solution used as required for total oxidizable matter. As the 
solution of permanganate yields in presence of an acid 0.1 of a 
milligramme of oxygen for each cubic centimetre, it is evident that 
tlie numher of cubic centimetres of solution decomposed lias 
furnished an equal number of tenths of a milligramme of oxygen 
which has entered into other combinations. 

But, inasmuch as all the oxidizable matter in the water 
may not he oiganic, the inorganic oxidizable matter (nitrous 
acid) must be separated. This is done by first boiling the water 
with svdphuric acid, as above (250 ctibic centimetres + 5 cubic 
centimetres), for twenty minutes, to remove the nitrous acid. 
Then allow the acidulated water to cool down to 60 degrees 
and add the permanganate until a pink color is obtainetl for ten 
minutes. The amount of permanganate solution used gives the 
number of milligrammes of oxygen required for oxidizable 
organic matter 

Determination of Chhrtdes. — Chlorine, or its compounds, 
when present in drinking-water, represent generally sewsi-ge 
pollution. It is true tliat cldorine may be in excess in water, 
and the latter, neverilieless, be entirely free from sewage or 
urine, but this occurs only where there is a natural deposit of 
chlorine compounds in the soil from which the supply is drawn. 
If communication wiih the sea or salt-deposits is excluded, the 
chlorine may be assumed to be due to the inflow of sewage. 
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Especially is this the case if the test foroi^nic matter has given 
positive results. The projiortion of chlorine may be estimated 
thus: Place 70 cubic centimetres of the water into an evapo- 
rating dish, and add a small fragment of neutral chromate of 
potash. Then, by means of a pipette graduated to tentlis of a 
cubic centimetre, standard solution of nitrate of silver' should 
be allowed to drop into tlie water until the red color produced 
remains permanent. The number of cubic centimetres of the 
silver solution required to produce the permanent red tint is 
equivalent to the number of grains of cldorine per gallon, which, 
if divided by .7, gives the parts per lOO.OOCK 

Another method of determining the presence of chlorine or 
chlorides is as follows: Acidulate about 16 cubic centimetres of 
the water to be tested w ith pure nitric acid, and add a few drops 
of a solution of nitrate of silver (L5 grammes to 32 cubic cen- 
timetres of distilled water). A white precipitate, gradually 
changing to gi*ay, is produced if chlorides are present. The 
degree of cloudiness produced will indicate approximately the 
amount of chlorides: ^•l.S parts of chlorine j>er 100,000 give 
a haze; 5.7 parts per 100,000 give a marked turbidity; 14 parts 
per 100,000, considemble precipitate." If the chlorine is found 
by this test to exceed 1.5 parts per 100,000, the source of the 
contamination should be searched for. If drainage from a cess- 
pool is suspected, a quantity of salt w atcr may be thrown into 
it, and the water ngain tested after an interval of four hours to 
see whether the chlorine has increased. 

Determinaiiwi of Kltriies and Nitrates. — The presence of 
these nitrogen compounds in drinking-water should excite sus- 
picion of sewage contamination. They are the resultants of 
oxidation of nitrogenous organic matter, and, although water 
containing them is not necessarily dangerous, their presenco 
should render a thorough examination of the source of supply 
imperative. 

> mandard Solulitm <if NUraU o/ /9<IrCT'«~l>LMOlTe 479 frmtnfiie« of cryitalllKed nitrate 
of direr In 1 litre of dtstiUcd wftt«r. One coble centimetre of tbU tolution precipiutes 1 tuilll- 
inmt&e of chlorine. 

I 
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The readiest method of detecting nitrates and nitrites in 
water is by the pyrogallol test* This may be ix^rformed as fol- 
lows : Put 2 cubic centimetres of pure sulphuric acid in a small 
test-tube and add 1 cubic centimetre of the water to be tested. 
To this mixture is added 1 drop of a solution of pyrogallol 
(65 centigrammes to 30 cubic centimetres) in distilled water, 
acidulated with 2 drops of sulphuric acid. The water becomes 
colored a dark amethyst or wine brown if the salts are present. 
The depth of color indicates approximately the amount of the 
impurity. 

The following test for nitric acid or nitrates may also be used : 
A small quantity of the water is evaporated to dr) ness, and a 
few drops of a solution of carbolic acid in 4 parts of con- 
centrated sulphuric acid and 2 parts of distilled water added 
to the residue. If nitric acid is present, a brownish-red color 
results, which turns green and then yellow upon the addition of 
ammonia. 

Nitrous acid or nitrites will give a reaction with iodide of 
potassium and starch ; 350 to 600 cubic centimetres of water 
in a flask are acidulated with a few drops of dilute sulphuric 
acid, and a little solution of iodide of potassium added. About 
2 grammes of freshly-prepared starch are added and the mixture 
shaken. If nitrous acid is present, the iodide is decomposed, 
setting free tlie iodine, which combines with the starch, causing 
a blue color. The test is a very delicate one. 

Ammcmia. — The presence of this is determined by Nessler*s 
reagent/ as follows: 100 cubic centimetres of the water to be 
examined is treated with 0.5 cubic centimetre of caustic soda 
solution and 1 cubic centimetre of carbonate of soda solution 
to precipitate the earthy salts. After the precipitate has sub- 



sided, 1 cubic ceTiti metre of Nc*ssler's 



reagent 



is added. If 



ammonia is present the water takes a yellowish tint. 

■ NfMler't Reagent. — DfMolvi^ by hi^attug and atirrlnif 35 ^ramiaea of potiuwiutn Iodide 
»nd IS grmmmed of mt^rcfiiic chloride In 8iJfl^^yibk€ e<*nt4inetrt'» of distilled wnter. Add gradually a 
©old ftqii«OQ« iftturftted §olntlfln of mercurie clilortde until the red colur proilut^ed just lic<cin« 
to he peruiauent % 100 gnunmt'* of mA\d cauittk- pot»A|i are ihi-n addud to the tolxture wbich is to 
be dilated with dUiiUed water aiitU It exactly lufaaurt'e one litre. 
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Determinaficm of Mineral Poisons, — Of tliese the most 
important are lead, copper, zinc, and arsenic. The presence of 
any of these in even the smallest quantity is dangerous, and, if 
constant, the water so contaminated should not be used for 
drinking purposes. 

In order to detect lead 250 cubic centimetres of the water 
is first treated with hydrochloric acid, and then sulplmretted 
hydrogen (in aqueous solution) is added. If a brownish or 
black precipitate residts, either lead or copper may be present. 

On filtering the water, dissolving the residue in hot, diluted 
nitric acid, and adding a solution of potassium bichromate, a 
yellow precipitate, soluble in caustic potash, is thrown down if 
lead is present. If the precipitate produced by sidphuretted 
hydrogen is dissolved, as above, and ammonia added, a blue 
color is produced in the presence of copper. To detect zinc the 
sulphuretted hydrogen precipitate is treated with caustic soda, 
again filtered, and sulphuretted hydrogen added to the filtering 
liquid. A white precipitate indicates the presence of zinc. 

Arsenic is detected by Marsh's test, Mr. A! J. Cooiier has 
prepared the following table sliowing the accuracy of certain 
tests employed for the determination of poisonous metals in 
diinking-water : — 







Table V. 


• 


MetiU. 


Reagent 


D^pth of Liquid, ^ 


Deptk of UquH HU 

tncbea icyUnder IncloMed 
in opaque tube). 






1 part of nietiil detected in 


1 part of uieul iletected in 


Copper . . , 


%%' 


4.CKX>.CH)0of water 


11.750.000 of water. 


f'opper . . . 


1,000.000 *' 


1,950,000 ** 


Cupper ♦ , , 


H,8 


4,150,000 *■ 


15.660,000 *' 


Zinc .... 


NH.HS 


2.500,000 " 




Arsenic . . . 


0,8 


8, 600, 0*10 *' 


7.530.000 •' 


Lead .... 


K.CrO* 


4,000,000 *» *• 


5,875.000 - 


Leud , , . , 1 


100,000,000 ** ♦• 


190,000,000 *• •* 



In making the tests a tall glass is used, and the formation 

of tlie precipitate observed by looking down peipeiidicularly 
through tlie column of liquid of 3 j inches (95 millimetres) and 
14J inches (368 millimetres) respectively. 



TO 



TEXT-BOOK OF HYGIENE. 



SIGNIFICATIOK OF THE VARIOUS IMPURITIES INDICATED BY THE 

FOREGOING TESTS. 

The following sTimtiiiuy gives, briefly, the inferences that 

may be drawn from the result of the foi:egoing tests^ :• — 

*'If chlorine be present in consideniblc quantity it either 
comes from strata containing chloride of sodium or calcium, 
fiom impregnation of sea-water, or from admixture of hquid 
excreta of men and animals. In the first case the water is 
often alkaline from sodium carbonate ; there is an absence, or 
nearly so, of oxidized orgsmic matters, as indicated by nitric and 
niti*ous acids and ammonia, and of organic matter; there is 
often much sulphuric acid. If it be from calcium chloride there 
is a large precipitate with ammonium oxalate after boiling. If 
the chlorine be from impregnation with sca-w^ater, it is often in 
very large quantity ; there is mucli magnesia, and little evidence 
of oxidized products from organic matters. If from sewage the 
chlorine is marked, and there is coincident evidence of nitric and 
nitrous acids and ammonia, and if the contamination be recent 
of oxidizable organic matters. 

"Ammonia is almost always present in very small quan- 
tity, but if it be in large enough amount to be detected without 
distillation it is suspicious. If nitrates, etc., be also present, it 
is likely to be from animal siibstauces, excreta, etc. Nitrates 
and nitrites mdicate previously-existing organic matters, prob- 
ably animal, but nitrates may also arise from vegetable matter, 
although this is probably less usual. If nitrites largely exist it 
is generally supposed that the contamination is recent; the co- 
incidence of easily-oxidized organic matters, of ammonia, and 
of chlorine in some quantity, would be in favor of an animal 
origin, If a water gives the test of nitric acid, but not of 
nitrous acid, and ver)^ little ammonia, either potassium, sodium, 
or calcium nitrate is present, derived from soil impregnated 
with animal substances at some anterior date. If nitrites are 

■ Parkea' By^etie^ vol i^ p. 79. 
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present at first, and after a few days disappear, this arises from 
continued oxidation into nitrates; if nitrates disappear it seems 
probalde this is caused by the action of bacteria or otlier low 
forms of litl\ Sometimes in such a case nitrites may be formedi 
from the nitrates. IJme in large quantity indicates cak-iiun car- 
bonate if boding removes the lime, sulphate or chloride nr ni- 
trate if boiling has little effect. Testing for calcium carbonate 
is important in connection with puritication witli alum. Sul- 
phuric acid in large quantity, with little lime^ indicate sulphate 
of sodium, and usually much chloride and carbonate of sodium 
are also present, and on evaporation tlie water is alkaline. 
I.arge evidence of nitric acid, with little evidence of organic 
matter, indicates old contamination ; if the organic matter be 
large, and especially if there be nitrous acid as well as nitric 
present, the impregnation is recent/' 



THE BIOLOGICAL OR BACTERIOLOGICAL EXAMINATION OF DRINKING- 
WATER. 

Since the development of the methods of cultivation of 
micro-organisms by Koch and his pupils, and their enii>lnynicnt 
for the study of water pollution by Jleade Bolton, Wolff luigel 
and Riedel, Percy Frankland, Prudden, and others, and the un- 
satisfactory results of chemical analysis, some sanitarians have 
expressed the conviction that the biological method is the only 
^cxact one for determining water pollution from a sanitary point 
of view. While this may be conceded, it is also true that very 
few health officers are competent to give an expert opinion upon 
tlie nature of the orpmisms which may be found in the water 
examined. It requires but little tecbnical skill to make cultiva- 
tions of bacteria from samples of water, but only an expert 
bacteriologist may safely pronounce upon the nature of the 
organisms constituting the various colonies which develoji upon 
the nutritive gelatin* Just as the mere presence of organic 
matter as determined by the chemist is not indicative of a dan- 
gerous quality in the water unless the kind of organic matter 
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and its derivation be also spcciiicd, so likewise the presence of 
bacteria alone is of small signiticance ; the danger consists not 
in bacteria, but in certain kinds of bacteria. Tlie differential 
diagnosis is possible only to the trained bacteriologist 

While, as stated, a positive decision as to the sanitary value 
of a water may olVm he impossible, tliere are certain chemical 
and microscopical features wliich stamp a water as good or bad. 
Dr, DeChaumout gives an approximate valuation which may 
often serve as a useful guide,* 

He classifies water under the four heads of Pure and 
AVhoIesome Water, Usable Water^ Suspicious Water, and Im- 
pure Water. The characters of these waters are arranged in a 
series of tables, the essential details of wliich are given in 
Table VL 

Table YI. 





PXTRB 


UaAiii.B 


Suspiciors 


iJCpriuB 




Watbb. 


Watbb. 


Watkh. 


Watkk. 


Chkmical 










CONSTlTUENTa. 












L 


n. 


m. 


IV. 




Parts in imjOOfk 


Parts in 10a,fm 


Part«iiiltiQ,00O. 


Parts in iOO^OOO. 


Ohlorino In solutioa . 


Under 1,4000 


Under 4.2^57 


4-7 


Above 7,1438 


Solids ** total . 


** 7J428 


'* 42,Kr)71 


43-71 


- 71,4285 


" " volatile 


*' 1.4000 


•* 4.2857 


4-7 


'* 7J428 


Animimia, free or sa- 










line 


*' 0,0030 


" 0,tm')0 


0.0050-0.0100 


** 0.0100 


Am mo n i a. al b u m i » o t d 


" O.IXWO 


" o.inoo 


0.010(M>.0!25 


*' 0.0125 


Nitric acid In in t rules 


" o.oa23 


" 0.50O0 


0.5-1.0 


*• 1 0000 


** *' nil rites 


Nil. 


Nii 


0.0500 


•* 0.0500 


Nitrogen in nitmtea . 


'• 0.0140 


*' 0.1120 


0.124:M).2878 


»' 2415 


Total tiitropfen , , . 


" 0.0230 


- 0.1352 Oja55-0.24«5 


'* 0.2^)1 


Oxyp^en aliwi^rbed by 










permaitf^^anato and 










acid within half an 










hntir at litP F, . . 


'* 0.0250 


" 0.1000 


0.1000-0.1500 


" 0,1500 


Total hardness - . , 


- 8.5 


** iT.a 


Above 17.0 


** 28.5 


Permtinenl hard n efts . 


•* 8.0 


- 5.7 


" 5.7 


'* 8.7 


Phosphoric acid in 










phoB[>hate8 . . . 


Tiuceg* 


Traces. 


Heavy traces. 


Heavy traces. 


Sulphuric acid in sul- 










phatt's . . . . , 


4* 


Under S.OOO 


Above a.OOO 


Above 4.38.17 


Heavy metals . , , 


Nil. 


Traces, 


TmccB. 


f Any except 
\ iron. 
Present, 


Hydrogen enlpbide . 


it 


Nik 


Nil. 


Afkaline sulphidea , 


" 


** 


** 


■* 
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Physical Characters. 

No. I. Colorless, or bluish tint ; trans- 
parent, sparkling, and well agrated ; no 
sediment visible to naked eye ; no smell ; 
taste palatable. 

No. II. Colorless, or slightly greenish 
tint; transparent, sparkling, and well 
aerated ; no suspended matter, or else 
easily separated by coarse filtration or 
subsidence ; no smell ; taste palatable. 

No. III. Yellow, or strong, green 
color ; turbid ; suspended matter con- 
siderable ; no smell, but any marked 
taste. 

No. IV. Color, yellow or brown ; tur- 
bid, and not easily purified by coarse 
filtration ; large amount of suspended 
matter ; any marked smell or taste. 



Microscopical Characters. 
No. I. Mineral matter; vegetable 
forms with endochrome; large animal 
forms ; no organic debris. 

No. n. Same as No. I. 



No. m. Vegetable and animal forms 
more or less pale and colorless ; organic 
debris ; fibres of clothing, or other evi- 
dences of house-refuse. 

No. IV. Bacteria of any kind ; Aingi ; 
numerous vegetable and animal forms 
of low types ; epithelia, or other animal 
structures ; evidences of sewage ; ova 
of parasites, etc. 



[The following works are recommended to those desiring 
ftdler information upon the subjects embraced in the foregoing 
chapter : — 

Water Supply, by Wm. Ripley Nichols, N. Y., 1884.— A Guide to 
the Microscopic Examination of Drinking- Water, by J. D. MacDonald, 
R.N.F.R.S. — Sanitary Examinations of Water, Air, and Food, by Fox. — 
Repoi*t of the Committee on Water Pollution, Public Health, vol. xiv. 
Zeitschr. f. Hygiene, vol. i, by Bolton. — Prudden in N. Y. Medical 
Record, 1887. — Arb. aus d. Reichsgesundheitsamte, I, Wolflfhugel and 
Riedel.] 




CHAPTER IIL 
Food, 

Tn order to preserve health and vigor it is necessary" for 

animal beings to consume at intervals a sufficient quantity of 
substances known as foods. Alimentary substances, or foods, 
may, therefore, be briefly defined as materials wliich, taken into 
the body and assimilated, sustain the processes of life, promote 
growth, or prevent destruction of the organized constituents of 
the body. 

rl QUANTITY AKD CHARACTKR OF FOOD NECESSARY. 

I It has long been known, as tlie result of the empirical 
observation of feeding large bodies of people, that tlie various 
proximate principles composing the tissues must lie combined in 
certain definite proportions in the food in order to preserve tlie 
normal degree of health and vigor of the body. Within a 
compamtively recent p/riod physiologists have made experi- 
ments upon animals and human beings which have led to the 
same conclusions, and have enabled tliese proportions to be 
fixed with more or less exactness. 

Considering man as an omnivorous animal, it may be laid 
down as an invariable rule that the following four alimentary 
principles are necessary to his existence^' Neitlier of these 
principles can be dispensed with for a prolonged period without 
illness or death resulting. 

L Wtiter. — This must be supplied in sufficient quantity 

:o permit the interchange of tissue tu be curried on in the body, 

2. SaUs. — Inorganic compounds of various kinds are 
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necessary to the preser\'ation and proper construction of the 
tissues. They are all found in sufficient quantities in the 
various ahmentary substances consumed by man and the lower 
animals. A deficiency of inor«:anic constituents in the food is 
ibUowed by disease. 

3. Pvokhh, — ^Orgaiiic nitrogenous material, either animal 
vegetable, is a necessaiT constituent of the* food of man* 

Continued existence is impossible without a sufficient supply of 
nitrogenous su Instances. 

4. Fats or Carhohf/drates,' — Tlie organic non-uitrogenous 
or carbonaceous principles of food are also necessary to the 
continuance of health. They are supplied either by lats or by 
carbohydrates (sugar, starch, etc.), which may, within certain 
limits, he used as substitutes for eacli other. Voit has shown 
that 17 parts by weight, of starch, is equivalent as carbonaceous 
or oxidizable food to 10 parts of fat. 

The physiology of nutrition has l>een very carefully studied 
by a large number of experimental pliysiologists, who have 
arrived at conclusions ditfenng widely from those generally 
accepted twenty-five years ago. The division of foods into 
plastic and respimtory foods, or, in a general way, into proteids 
or muscle-builders, and fats and earboliyd rates, or oxidizing 
foods, is now no longer recognized in science. It has been 
established that proteid tissues are not alone the result of proteid 
food, and that the accumulation of fat in tlie body is not altogether 
due to the excessive consumption of fats and airboliydrates. It 
has been further shown, contrary to the general belief, that the 
nitrogenous or proteid tissties are not used up during hard labor 
any faster than wiien at perfect rest, but that, on the contrary, 
increased muscular exertion is attended by increased consum|> 
tion of stored-up tat. 

These facts have led to a modification of the standard 
dietaries formerly employed. At present the standards of tlic 
quantity of food principles required to maintain equality between 
bodily income and expenditure are those calculated by Professor 
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Voit, after many experiments upon hnnian beings and the lower 
animals. Tiiese standards are as follow • — 



Table YII. 
adult male op averaqe weight, 



Proteids . . 
Fats .... 
Carbohydrates 



At Rest. 



110 graiinnes 
50 ** 
450 " 



Moaenite Labor. 



118 grammes 
50 " 
500 *< 



Severe Labor. 



145 graminea 
100 

500 '* 



As the average weight of women is less than that of men, 
a reduetion of from 15 to 20 per cent, in the various food prin- 
ciples may be made for the female ration. 

The relative proportion of nitrogenons to non-nitrogenous 
principles in this ration is about 1 to 5. In the older diet 
standards, e.j., Molcschott^s^ the proportion of nitrogenous to 
non-nitrogenous principles is much larger, being, for a man at 
moderate labor, proteids, 130 gnimmes; fats, 84 grammes; and 
carbohydrates, 404 grammes, or about 1 to 3.75. 

While from ignorance, or motives of economy, many men 
sustain life and preserve health at hard labor on rations varying 
considerably from the standard above given, it is probable that, 
all things being considered, the most perfect physiological ration 
would also be the most ecouomicaL Thus, Professor Vauglian 
pro{>oses a daily ration consisting of brcad, cod-fish, lard, potatoes, 
baron, beans, milk, sugar, and tea in such proportions as to fur* 
nisli 123 grammes protciils, 70 grammes fats, and 550 giiimmes 
carbo-hydrates. The total cost or money value of tliis mtion at 
present prices is about thirteen cents. In actual food value it 
is not inferior to the daily (are of the hahlttiS of Delmonico's. 

Tlie above standard diet-tables give tlie relative proportions 
of food principles in terms of their proximate chemiral composi- 
tion. In practice it is vcr}' necessary to choose such food ma- 
terials as will represent approximately the proximate pruiciples 
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Table IX. 

YEOETABLB FOODS. 



Articles. 



Wheat 

Spelt 

Rye 

Barley 

Oats 

Indian corn . . . 
Hulled rice. . . . 

Millet 

Buckwheat. . . . 

Beans 

Peas 

Lentils 

Wheat-flour . . . 

Rye-flour 

Barley -flour . . . 
Buckwheat-flour . 

Oatmeal 

Cornmeal ... 

Starch 

Macaroni 

Fine wheat-bread. 
Fresh rye-bread . 
Enjrlish biscuit. . 

Potatoes 

Beet (red) .... 
Sugar-beet .... 
Mangold root. . . 
Carrot (large) . . 
** (small) . . 

Turnip 

Radish 

Horseradish . . . 
Kohlrabi . . . . 

Onion 

Leek 

Garlic 

Cucumber .... 

Melon 

Pumpkin 

Tomato 

Asimragus .... 
Green peas. . . . 
Snap beans. . . . 
Cftuliflower. . . . 
Winter cabbage. . 
Savoy cabbage . . 
Red cabbage . . . 

Spinach 

Lettuce 



as 
^1 



13.56 
12.09 
15.26 
13.78 
12.92 
13.88 
13.23 
11.26 
11.36 
14.84 
14.31 
12.51 
14.86 
14.42 
15.06 
14.27 
10.46 
14.00 
14.84 
13.07 
38.61 
44 02 
745 
75.77 
87.88 
83.91 
90 51 
87.a5 
88.32 
91.24 
86.92 
76.72 
85.01 
70 18 
87.62 
64.66 
95.60 
95.21 
90.01 
92.87 
93.32 
80.49 
86.10 
90.39 
80.03 
87.09 
85.63 
90.26 
94.33 









12.42 

11.02 

11.43 

11.16 

11.73 

10.05 

7.81 

11.29 

10.58 

23.66 I 

22.63 

24.81 

8.91 

10.97 

11.75 

928 

15.50 

11.10 

1.46 

9.02 

6.82 

6.02 

7.18 

1.79 

1.07 

2.08 

1.40 

1.04 

1.04 

0.96 

2.92 

2.73 

2.95 

2.68 

2.83 

6.76 

1.02 

1.06 

0.71 

1.25 

1.98 

5.75 

4.67 

2.53 

3.99 

3.31 

4.83 

3.15 

1.41 



1.70 
2.77 
1.71 
2.12 
6.04 
4 76 
0.69 
3.56 
2.79 
1.63 
1.72 
1.85 
1.11 
1.95 
1.71 
1.89 
6.11 
8.10 

0.28 
0.77 
0.48 
9.28 
0.16 
0.11 
0.11 

0.21 
0.21 
0.16 
0.11 
0.35 
0.22 
0.10 
029 
0.06 
0.09 
0.61 
OM 
0.83 
0.28 
0.50 
0.30 

o.m 

0.90 
0.71 
0.46 
0.54 
0.31 





2^:? 


9 


-^ 


^So 


^*^ 






si 
Is 




e^s 


^^ 


1.44 


66.45 


2.66 




66.44 


5.47 


0.96 


66.86 


2.01 




65.51 


4.80 


2.22 


53 21 


10.83 


4.59 


62.19 


2.84 


. . . 


76.40 


0.78 


1.18 


66.15 


4.25 


... 


55.84 


16.52 


■ 


49.25 


7.47 


• . ■ 


53.25 


5.45 




54.78 


3.58 


2.32 


71.86 


0.33 


8.88 


65.86 


1.62 


3.10 


67.80 


0.11 


1.06 


71.40 


0.89 


2:25 


61.42 
65.10 
83.81 
76.79 


2.24 


2.37 


49.97 


0.88 


2.54 


45.38 


0.30 


17.02 


58.08 


016 




20.56 


0.75 


6.55 


2.43 


1.02 


9.31 


2.41 


1.14 


4.68 


2.14 




6.74 


2.66 


1.40 


1.60 


7.17 


0.95 


4.08 


1.90 


0.91 


1.53 


6.90 


1.55 




15.89 


2.78 


0.40 


8.45 


1.76 


5.78 


19.91 


0.81 


0.44 


6.09 


1.49 




26.31 


0.77 


0.95 


1.33 


0.62 


0.27 


1.15 


1.07 


1.36 


5.87 


1.36 


2.53 


1.55 


0.84 


0.40 


2.34 


1.14 




10.86 


1.60 




6.(J0 


1.69 


1.27 


3 74 


0.87 


1.21 


10.42 


1.88 


1.29 


4.73 


1.23 




6.22 


1.57 


0.08 


8.26 


0.77 


. . . 


2.19 


0.73 



1.77 
2.21 
1.77 
2 63 
3.05 
1.C9 
1.09 
2.81 
2.91 
8.15 
2.65 
2.47 
0.61 
1.48 
0.47 
1.21 
2.02 
1.70 
0.39 
0.84 
1.18 
1.81 
0.83 
0.57 
0.94 
1.04 
1.27 
0.90 
0.71 
0.75 
1.07 
1.53 
1.21 
0.54 
1.24 
1.44 
0.39 
0.63 
0.64 
0.63 
0.54 
0.80 
0.64 
0.82 
1.57 
1.64 
1.29 
1.94 
1.03 



52b« 

a. 



5.7 
6.5 
6.2 
6.2 
5.6 
7.5 
9.9 
6.5 
5.7 
2.2 
25 
2.3 
8.5 
6.7 
6.3 
82 
4.8 
6.7 

57.1 
8.6 
7.9 
8.1 

12.7 

11.6 
8.6 
5.7 
5.8 
9.4 
8.8 
6.5 
4.5 
6.0 
3.1 
9.6 
2.5 
3.9 
2.4 
2.4 

10.2 
8.6 
1.6 
2.0 
1.5 
2.2 
3.3 
2.2 
1.5 
1.3 
1.9 
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^^^^HH TSOETABLE FOODS. 




^^1 




*-**• 


11 


^ 


^ 




h 


Zi 


^1 

III ■ 


^^^^^^^ AsriCLMB, 


li 

^1 


"1 








I! 














o 


^^ 




|;.«5 ■ 


^H M\iBhrooms (fresh) . . 


fii n 


2.57 


o.ia 


tm 


3 71 


0.67 


76 


1 ■ 


^H (dried) , . . 


i7.r»4 


23 84 


1.21 


9 59 


34 50 


6,21 


7.05 1:19 ^m 


^H Truffle. ........ 


72 80 


8.91 


02 1 . 


7.54 


7 02 


2-21 


1 : 10 ^ 


^H Ajiples^ 


83 58 


39 




7.73 


5 17 


1,08 


0.31 


1 laia 


^^^^H T^fHFl^ ..,»««■•* 


mm 
m.m 

80.03 


0,311 
040 
0.05 


* » 


8 20 

3 56 
448 


354 
4.68 
7.17 


4 30 
4 34 


o.:n 

0.60 


1 :83 3 
1 ■ 9A .1 


^^H Pliiins 


^H Peaches 


09 1:19 3 i 


^H Apricots. ..,..*. 


81.23 


4d 


. . . 


4 1)9 


0;i5 


5 27 


82 


1 :249 H 


^H Cherries « . . 


80.26 


03 


. . . 


10.24 


1 17 


0.07 


73 


1 : 19.9 ■ 


^H Onipeji. 


7a 17 


0.59 




14 30 


1.90 


3 60 


53 ' 1 :29 a H 


^H 81 niw berries 


87. 6d 


L07 


a45 


0.28 


04^ 


2 33 


8] 1:78 ■ 


^^H Husp^ter^ies ..,..« 


86 21 


OM 




3.95 


1 54 


5 00 


49 1 :13 ■ 


^H BlarkliriTii!^ . - . , « 


66.41 


0,51 




4.44 


1 70 


5 21 


48 1:14.5 ■ 


^H Mulberries . 


84.71 


Odd 


. . . 


9 19 


2 31 


0.91 


66 1:371 ■ 


^H Whortleberries 


•78 80 


0.70 


. . . 


5.02 


87 


12 29 


1 02 1 : 9 7 ■ 


^^1 Gooseberries 


85.74 


0,47 


. . . 


7 03 


1.40 


352 


0.42 1:21.0 ■ 


^^M Cnrriints 


84 77 


0.51 


♦ ■ . 


638 


090 


4 57 


72 1:18 5 ■ 


^H Dried apples 


82.43 


1.00 




41 01 


14<iH 


5 59 


196 1:55.0 ■ 


^^H pears 


20 41 


207 


0!35 


20 13 


29 07 


80 


107 1:291 H 


^^M prunes. ..... 


20 83 


2 59 


0.53 


42 115 


18 m 


1 43 


139 1-2.5,5 ■ 


^^1 cherries , . . . . 


4988 


2.07 


030 


31,22 


14 29 


0.61* 


1 03 


1 : 22 2 ■ 


^^1 rat&iiis 


8S.02 


2.42 


0.59 


54 56 


7.48 


172 


1.21 


1 : 26 ■ 


^H flir^ . . , . . . 


dSJ^l 


50fl 




45.28 






2.90 1 


1 : 8.9 ^ 


^H 8weet almonds, .... 


53fl 


24 18 


53 08 


. . . 


7 28 


6.56 


2.96 


1 : i t ^ 


^H Wnlnut ........ 


4 08 


1H37 n2m 


. * . 


7.89 


6.17 


2.03 


1 : 7 S i 


^H Hn/el nut ...... 


3 77 


15 02 00 47 


. . . 


9.03 


3 28 


1.83 1 1 : B.O ■ 


^H Chesinuta (fresh) . . . 


51 48 


5 48! 1-37 




38.34 


1.01 


1.72 1 I 7.5 ■ 


^H Peanut 


B.fiO 


28,20 40.40 


. . . 


15.70 


. . . 


8.20 


1 r 2.3 H 


^^^V 111 addition to mnhitaining a proper propo 


rtion 


between the ^| 


^H various alimentary principles, it is necessary tr 


J ^ arj 


the articles H 


^H of food tliemsclves, otherwise tliey are liable to 


[>ro\e 


nauseating. H 


^H The necessity of variety in tlio food, in order 


to I 


>reserve the H 


^H appetite, is familiar to every one. 




■ 


^1 By keeping the proportions of tlie above 


^ tabl 


e in view it H 


^H will he seen at once that if a man wished to li 


ve on 


beef alone H 


^H he wonld he oblifi^ed to eat about 2 kiloj^rar 


rimes 


per day in H 


^H order to get a sufficient amount of non-nitro^ 


fenou 


s food. Of 1 


^^^^H^ *■ Thesp green friiltii all coutain m addition from .2 to 2.1 per 


ceat of 


free jM^ld. ^1 


^^^^H > WUhQUC stones. 


1^ 


i 



QUANTITY AND CHARACTER OF FOOD NECESSARY. 



81 



potatoes, ill order to get enough nitrogeuoiis food, he would have 
to eat daily 8 kilogramnies. No human stomach could prove 
equal to the task of digesting this excess of material. On the 
other hand, it is to be noted how perfect the comhination of the 
various principles is in luinian milk. In cows' milk, which is 
nearest in composition to human milk, the non-nitrogenous 
principles are deficient. Hence, the important practical point 
that when ordering milk diet for a patient a small portion of 
carhonaceous food (bread, rice, or sugar) nuist be added if the 
standard of health shall be readied or maintiiined. 

Climate lias probably very little influence upon the amount 
of food required by tlie uidividual. Th(* actual quantity of food 
consumed varies little l>etween various mees or in diifen^nt parts 
of the earth. It is true, however, that a larger proportion of fat 
is required in cold climates. That fatty articles of food readily 
undergo oxidation and furnish a large amount of animal Iieat is 
>roven both by obsenation and experiment, 

Tlie albuminoid proximate principles of tlie food, proteids, 
are represented by the nitrogenous constituents of organic 
tissues. These are tlie vitellin and albumin of eggs, albunn'n, 
fibrin, globulin, myosin, syntonin, and other nitrogenized ])rin- 
ciples of fiesh and blood ; tlie casein of milk, the gluten, fibrin, 
and Icgumin of cereal and leguminous seeds and plants, gelatin, 
and chondrin. 

Fat constitutes an integral component of animal tissue, and 
is found in abundance as a constituent of nerve-tissue, marrow, 
and suljcnttuieous connective tissue. In food it is represented 
esi>ecially in the fatty tissue of meat, tlie yelk of eggs, butter, 
etc. 

The carbohydrates are represented especially by various 
products of the vt:*getab]e w^orld, as sugar, stiirch, dextrin* etc. 

Water and the various other inorg^inic proximate princi- 
ples^ chief among wliich are coniponnds of calcium, sodium, and 
potassium, are usually found in sufficient proportion in the other 
alimentary substances. 
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^^^^ The food should be taken in appropriate quantities and H 

^H properly prepared. A larger quantity than necessary may over- ^M 

^B tax the (hgestive organs and thus yield less than the required H 

^m amount of nutritive material to the body, '^M 

^H Physieal exertion increases the consumption of Ihtty prin* ^M 

^m ciples. Hence, as in the cases of tlie athlete or prize-fighter in H 

^M training, larger quantities of these principles are required to keep H 

^m the nutrition of the body at the standard of health. During H 

^m mental work, however, less carbohydrate material is consumed H 

^H than during pliysical labor* ^M 

^M The greater consumption of carbohydrates during muscular H 

^m exercise is shown by the following table, which gives the amounts H 

^B of carbon dioxide and nitrogen excreted by a man at rest and H 

^H during labor : — ^M 
^1 Table X. ^1 




CO, Excreted. 


NHrogen Excreted. ^^ 


^K At rest 

^H At work . 


2.1 per cent. 
2.6 " *' 


1.1 per cent ^^^H 


^B In youth the processes of combustion (production of carbon H 
^B dioxide) go on with greater rapidity than after adult life is ^| 
^m reached. For this reason youug [persons rarely get fat, the lat- H 
^M producing food being burnt up in the body by the greater meta- H 
^M bolic activity of the young cell. Hence, fats and carbohydrates H 
^H shouhl form a larger relative proportion in the diet of the young ^| 
^M than in that of grown persons. H 
^M Low extenud temperature causes a gii?ater and more rapid H 
^B rotisnmption of fiit than high external temperature. During H 
^m febrile conditions, however, the destruction of stored-up fat in the H 
^H body — the wasting away^ — is one of the most notnhlp phenomena ; ^M 
^H hence the imporbuice of supplying fat and fat-producing food ^| 
^^^ in cl ironic febrile diseases. ^M 
^^^^ "Der Mensch wt was er //**/," said Ludwig Feuerbach,* ^| 

^^^^B » Gotibtslt, Fn-iliL'it umX U niter bllebkeit. von StAudptiiikt der Antbropotoflpe, p. 5, ^^t 
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The pungency of the epigrram is somewhat lost in the transla- 
tion, which is. hterallv. **Man i> what he cats^^ The intimate 
relations of mental, moral, and physical conditions of health to 
the qiiahty and qnantit)^ of food deserve the earnest attention 
of the educated physician and sanitarian. 

CLASSIFICATION OF FOODS. 

Foods and \ictuals are generally di\ ided into foods proper 
and so-called accessory aliment. The classification is not exact, 
however, as the latter, which are commonly rcjicarded as articles 
of luxury, may under certain circumstances hecome necessities, 
and hence should not he considered ns forming a separate class. 

Foods are either of animal or vegetahle origin. Those de» 
rived from animal sources are milk, the flesh of animals, birds, 
reptiles, and fish, and the eggs of the three last named. 

The foods derived irom the vegetable kingdom comprise 
the seeds of various plants (cereals, legumes), roots, lierbs, ripe 
fruits, the fleshy envelopes of various seeds (which may pro|>- 
erly be classed with the fruits), and various fungi. 

Tlierc are also in common use a number of beverages, ^,gr., 
water, alcoholic Uquors, alkaloidal iniu&ions (tea, cofiee, cocoa), 
etc. 

In addition, a number of substances or compounds are in 
common use as condiments. Their function is either to render 
victuals more palatable, or to promote digestion and assimilation, 
Vinqjar, niustard, and common salt arc famUiar examples, 

FOODS OF ANIMAL ORIGIN. 

MiU\ — Human milk is, so far as kno^vn, the one ^lerfect 
food for man found in nature. It contains, in pro|)er proportion, 
representatives of all the difterent classes of proximate principles 
necessary to nutrition. One hundred parts contain about 2.5 
parts of proteids (casein and albumin); 3.9 parts of fat (butter); 
6.0 ]mrts of sugar, and .5 of salts. The reaction of human 
milk is slightly alkaline; that of frc^h cows* milk is neutral. 
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In hutnaii milk there fire 12.9 parts of solid matter to H7,l 
of water, wliile in eows' milk the proportions are: Proteids, 4.0 
per cent.; fats, 3.4 per cent; sngar, 3.8 per cent,; salts, 0,6 per 
cent,, or 11,8 total solids and 88/2 water/ 

Of the solids in milk, cows' milk contains more proteids, 
while hnman milk is richer in fats and sngar, Ilence, in nsiug 
cows' milk as a substitnte for hnman milk tlic proteids arc di- 
luted by the addition of water, and the non-nitrogenous com- 
ponents increased by adding sugar and, under some circum- 
stances, fat (cream). 

Goats' and asses' milk are sometimes used as substitutes 
for human milk, but they do not approach much nearer in com- 
position to the latter than does cows' milk. 

On standing, the fatty constituent of milk, the cream, sepa- 
rates, and on account of its less specific gravity rises to the 
surface, where it forms a hiyer of varying thickness. 

After stiinding a longer interval the milk imdergoes certain 
physiciil and chemical changes. Lactic acid is formed at the 
expense of part of tlie sugar of- milk (a sort of fermentation 
taking place), and, acting upon the casein, produces coagulation. 
This is the so-called '' bonny*cIabber." When the fermentation 
continues, esj>ecially under a shghtly elevated temperature, the 
solid portion becomes condensed (curd), and a sweetisli-ncid, 
amber-colored litpnd, the wfiey, separates. Tlie curd, after 
further fermentation, under appropriate treatment j becomes 
converted into cheese, s 

Whey is sometimes used alone or mixed with wine as an 
article of diet for the sick. 

Butter is made from the cream by i^rolonged agitation in a 
churn* The fiit-globules adhei-e to each other and form a soft, 
unctuous mass, of a yellowish color, solid at ordinary tem- 
]>pratures. After the butter is all removed in this way the 
balance of tlie cream remains in the chum as buttermilk. This 
is an article of considerable nutritive value, although its excess 

' Avenge of a number of ftumljrsaB. 
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add renders it unsuitable as an article of diet in many 

The si>6cific gravity of fresh milk should not be below 
1030, It should^ however, be borne in mind that the richest 
milk is not always that which has the highest specific gravity. 
In fact, a samjile of rich milk, containing a large proportion of 
cream, may sliow, when tested with the lactometer, a lower 
specific gravit)^ than a specimen of much poorer milk. Hence, 
the lactometeiv although a useful instrument in guarding against 
excessive dilution of the milk with water, is not a very trust- 
worthy guide in determining the quality of the milk. 

Objections are ollen urged against the use of so-called 
''skim-milk/* i.^., milk from which the cream has been removed. 
In some cities in this country the police, or representatives of 
the sanitarj^ authorities, mze and confiscate all skim-milk found 
in possession of dealers. There appears to l^e no rational basis 
for the opinion held by many that skim-milk is not a proper 
and useful article of food. Before the lactic-acid fermentation 
lias taken place it difters fponi fresli milk merely in the (ktty 
and otlier matters removed in tlie cream* It contains nearly all 
of the proteids, sugar, and salts of whole milk, and may be used 
as an article of food with great advantage and entire salety. In 
certain diseased states it is of exceptional value as an article of 
diet. The sole objection of any weight to skim-milk is that it 
may be at times sold fraudulently as fresh milk. This is, how- 
•wer, a question of little sanitary interest, but one principally of 
commercial ethics. I 

Milk is frequently adulterated by the addition of w^aten 
More deleterious substances are rarely found. An excess of 
^water gives the milk a bluish tinge and reduces its specific 
ivity. The addition of water may become esix^cially dangerous 
by introducing the virus of some of the acute infectious diseases. 
Thus, the localized epidemics of typhoid and scarlet fevers have, 
in quite a number of instances, been traced to mixing the milk 
with water containing the poison of these diseases. It should, 



92 



TEXT-BOOK OF HYGIENE. 



however, be stated that milk wliu^h contains the virus of typlioid 
fever has not necessarily been iuhiltenited by tlie addition of 
water. The poison may have been introduced with the water 
used in washing the can, and adhered to tlie sides of the latter. 
In filliii*^ the can with milk a good culture medium is supplied 
in which the typhoid bacillus flourishes. 

It has long been a mooted question whether acute or chronic 
hifectious diseases of the milk-j^iving animal may be communi- 
cated to persons usinf^ the milk of such animals. While there 
is little positive* knowledge upon the subject, it would seem 
prudent to avoid the iise of milk from diseased animals, if pos- 
sible, or to destroy any organic virus the milk may contain by 
previously boiling the milk. After thorough boiling little fear 
need be entertained of comminiicating eitlier acute or chronic 
infectious diseases througli this medium. Demme and Uffel- 
mann liave reported cases wliich seem to demonstrate the pos- 
sibility of tuberculous infection throuirh the medium of tlie milk, 
Proiessor Hang, of Copenhagen, has recently made a series of 
experiments and observations which has led him to the con- 
clusion that the milk of tuberculous cows and tuberculous 
women, in which there are no lesions in the mammary gland, 
only exceptionally contains the contflgiiim. Professor Bang at 
the same time, however, points out that the milk from tidiercu- 
lous udders is extremely dangerous, and tltat the tubercle bacilli 
are to be found not only in the milk itself, but in the cream, 
buttermilk, and butter made from it; and that such milk is 
sometimes infective by ingestion, even after exposure to i}n>^ C 
of heat, and by injection into the peritoneal cavity alb?r exposure 
to 80^ C. 

The infectiousness of the milk of cows suffering from* 
splenic fever (milzbrand, anthrax) has been proven by Zollinger 
and Feser. Anthrax bacilli have been found in such milk by 
Chambrelent and Monssons. 

The agency of milk in the s^>read of scarlet fever is well 
recognized, but the manner in which the contagium gained 
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access to the milk was not well understood. Recently, however, 
an mcideiit happened in England which seems to prove a close 
connection between this widespread and fatal disease and a dis- 
order in the milk cattle. The evidence in support of this \iew is 
as follows: Mr. \\\ H. Power, of the English Local Government 
Board, was detailed to investigate certain outbreaks of scarlet 
fever w^hich secerned to have especial relation to the milk-supply 
from a particular dairy-farm. Upon inspection this dairy was 
found to be in excellent sanitary condition as regards cleanliness, 
water-supply, sew^erage, etc., and for a time considc*rable difficulty 
was experienced in locating the cause of the outbreaks. Im- 
probable as it may at first sight appear, it seems to have been 
incontestably established that the epidemics of scarlatina were 
due to the use of milk obtained from cows attacked by a peculiar 
disease manifested by a vesicular eruption followed by iilcemtion 
of the udder. T!ie chain of circumstances connecting the dis» 
ease in the cows with the outbreaks of scarlet fever in certain 
districts in London, supplied with milk from the diseased cows, 
was so strongly forged by the aide investigator, into whose hands 
the work had been committed by the authorities, that hardly a 
doubt can exist that the one disease owed its origin to the other. 

The patliological e\idence funiished by Dr. Klein lends 
strong support to the view that the Hendon cow disease and 
scarlet fever are intimately related to eacli other. A bacterial 
organism was found in the material from the ulcerated uddei-s 
of the sick cows, which presents similar characters to a micro- 
coccus found by the same observer in the blood of scarlet-fever 
patientjs. These results require more extended investigations 
before they can be unreservedly accepted. 

The milk of cows fed upon the refuse of breweries and dis- 
tilleries — ''swill-milk'* — is believed by many physicians to be 
unwholesome. If so, it is, probably, only by reason of the un- 
favorable hygienic conditions under w^hich the animals are kept. 
If the stables are clean, dry, and well ventilated, and the ani- 
mals receive plenty of fresh air and exercise, swill-fed cows 
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should produce as nutritious milk as when they are fed upon 
diflFerent food. Much of the present agitation against *' swill- 
milk" is more prompk^d hy political demagogism than by 
scientific knowledge. 

The milk of animals suffering from certain diseases is often 
dangerous to tiealtli. In some of tlie Western and Southern 
United States, cows are not infrequently attacked by an a,cute 
febrde disease called " the trembles," from one of the prominent 
symptoms. The milk of cows suffering from this disease pro- 
duces severe gastro-intcstuial disorder, coUapse, fever, etc., in 
the consumer* This disease, called ''milk-sickness," is fatal in 
a pretty large proportion of cases. It is said that the flesh of 
animals with ''tlie trembles" will, if eaten, produce similar dan- 
gerous effects. A late writer (Ur. Beacli, of Ohio) estimates 
that 25 per cent, oi" the Western pioneers and their families 
died of this disease. 

For the ready determination of the quality of milk, instru- 
ments known as lactoscopes, lactometers, and creamoraeters arc 
used. The lactoscope indicates the opacity of the milk, upon 
wliich the proportion of cream depends. One convenient mod- 
ification of the lactoscojie is the little instrument termed the 
pioscope. Tliis consists of a disk about 6| centimetres in diam- 
eter, with a slight depression in the centre. A Uttle milk is 
placed in the depression and covered with a glass disk, clear 
in the centre and opaque around the border, which is divided 
into six divisions of different shades, varying from white to 
dark gray. The quality of the milk is marked upon the 
division whose color corresponds with that of the milk in 
the centre* 

A better, but still not ver)"^ acctirate, indicator of the quality 
of the milk is the creamometer. This consists of a cylindrical 
glass vessel with the upper half divided up into hundredths. 
The glass is filled up to the- zero mark with milk, and allowed 
to stand until all the cream has separated. The thickness of 
this layer is then read oft' on the scale. In Chevallier's instru- 
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tnent, 10 per cent, of cream is the minimum proportion that 
should be furnished by the milk. 

The specific gravity, which is a fair guide to the quality of 
the milk, with the reservations above mentioned, is measured by 
means of the lactometer ^ or lactodensimeter* The s|)ecific 
gravity of good cows' milk should not be less than 1U29. 

In order to prevent the rapid fermentation of milk various 
methods of preservation have been adopted. The addition of 
alkalies, or antiseptics, retards the lactic-acid fermentation, while 
the abstraction of a |>ortion of 
the water and addition of sugar 
(condensed milk) preserves it 
for an indefinite time. The 
mere additiun of water restores 
it to nearly its original condition. 

Tf/ro(oxiam in MUk. — This 
substance, first found in }x>ison- 
ous cheese, and later in milk, ice- 
cream, custards, etc is believed 
by Professor Vauglian to be the 
of true cholera infantum, 
and many of the clinical plie- 
noraena of this disease lend 
strong supi>ort to such a view. 
The conditions under which the 
poison is developed liave not yet 
been sufficiently studied to enable correct conclusions to be drawn. 

Butter. — Butter is of esjiecial value as food on account of 
the large amount of easily digestible fat wliich it contains. It is 
almost always used as accessory to other articles of food, to ren- 
der them mare pahitable. When pure and fresh, it is one of tlie 
most dehcious of creature comforts. It soon undergoes the 
butyric-atid formentation, however, becoming *' rancid," as it is 
termed, when it is unfit for food. 

The great demand for butter and its consequent high price 
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have led to its extensive soplustication. Butter is now very 
largely substituted byau artificial product termed oleo-margarine, 
or butterinc. This artificial butter is made from beef-suct by the 
following process: Fresh beef^fat is melted at as low a tcmprniture 
as possible, never higher than 52"^ to 53^ C [126^ to V>b'' F,]. 
All membrane and tissue are then removed, and the resulting^ 
clear fat is put into presses, w^here the stearine is extracted. 
The liquid fat, free from tissue, and witli nearly all its stearine 
removed^ is known as '^oleo-margarine oil." The next step 
in the process is " churning.'* The oil is allowed to run into 
chums containing milk and a small quantity of coloring 
material (annatto), where, by means of rapidly-revolving pad- 
dles, it is churned for about an liour, When this part of the 
process is complete, the substance is dra^vn off from the 
bottom of the churn into cracked ice. When cool it is taken 
from the ice, mixed with a proper quantity of salt, and is tlien 
worked like butter and put into firkins for the market. It is 
also molded into attractive prints in imitation of dairy-butter.^ 
When the materials from which oleo-margarine is made are 
sweet and clean, and wlien the process of manirfacture is prop- 
erly conducted, the resulting product is an entirely harmless 
article, and probably differs very little in nutritive value from 
butter itsein 

Cheese. — The value of cheese as a food depends upon the 
large amount of proteids and fat which it contains. The rich 
varieties of cheese, such as Fromage dc Brie and Roquefort, con- 
tain on an avemge 30 ],K*r cent, of fi\t and 27 per cent, of proteid 
compounds. Parmesan contains only about 8 per cent, of fat 
and nearly 33 per cent, of proteids, while Edam and Chester 
cheese, which may be considered as standing about midway 
between the above^ contain 20 per cent, of fat and nearly 28 
per cent, of proteids. From these figures it ap|>ears that cheese 
is one of the most nutritious aliments obtainable, but it cannot 

» Dr. W. IC Newtoa, Fif tli Aiuiuftl Rftport of the StftU Bo&rd of HeAltb of N«w Jert«!f, 

1881, p. 107. 
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be eaten in large quantities at a time, as it is exceedingly liable 
to cause disturbances of the digestive organs. The constipating 
I>roi>erty of cheese is well known to the public. 

The relative value of diiferent kinds of cheese in alimentary 
principles is given in the following table: — 





Table XI. 






Knri> ow Chmmbm. 




Fate 
(peroeut.). 


(percenl.). 




Cheshire 


2t.G8 


27.46 


5.89 


5.01 


Edam 


24.07 


30.26 


4.48 


4.91 


HoUand 


20.48 


2f;.71 


2.27 


4.62 


K - 


27,69 


33.44 


BAb 


5.35 


N. . .. , 1 


17.44 


40J0 


5.21 


2.05 


Purme^au 


4M9 


19.52 


1.18 


6.31 



Cheese is not often adulterated* The only articles used 
with success in its sophistication are lard and oleo-inargarine, 
which are incorporated with the casein during the process of 
manufacture. It sometimes undergoes chemit^il changes whicli 
render it intensely poisonous when eaten. 

Prof. V. C. Vaughan, of the University of Michigan, has 
ascertained that the substance causing the poisonous sjinptoms 
a chemical compound termed by him tVTotoxicon* This 
«ime poison has also lx*en found by Professor Vauglian and 
other chemists in ice-cream and fresh milk* whicli produced 
poisonous symptoms when consumed. The poison is supposed 
to be a ptomaine produced by the agency of a micro-organism, 
which lias, however, not yet been isolated. 

Meat, — The flesh of mammals, reptiles, birds, fish, and 
invertebrate animals is used as food by man. Falck^ has classi- 
fied the varieties of animals which furnish food to the inhabitiiuts 
of Europe. There are 47 varieties of the mammalian class, 
105 of birds, 7 of amphibia, 110 of fish, and 58 of invertebrates. 

* Bu ll«]aeh,Oeuielikrcr»t»&dllcb«i Hundbucbder Wi»«DMluifUlclien q»d FnMXtM^tmBk 
FMMbkiuide. 

1 
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^^^^ Meat is the most important source of proteids in the food. ^M 
^H In the more commonly used varieties of meat the proteids and ^M 
^M fats constitute from 25 to 50 per cent, of the entire bulk, the H 
^H proportion depending largely upon the age of the animal and its ^M 
^H bodily condition. The following tabic shows the influence of H 
^H these two factors upon the relative proportions of tiie fats and ^M 
^M proteids contained in the meat:^ — ^H 




Proteids {per cent.). 


Fati (percent.). ^| 


^H Moderately fat beef 

^H Jjemi beef .......... 

^■^ Veal 


21.39 
20.51 
10.88 
14.80 
14.54 
19.91 
23.34 
11».72 


1.78 H 

T.41 _^M 


^^^H Very inl Tniitton 


^^V Ijfsan nork 


^^H Hure ..«•••» 


^^H XjeiLii cliiL'ken 




^m The flesh of animals, which is neutral in reaction immedi- ^M 
^K ately after death, soon becomes acid in consequeure of the H 
^H formation of kctic acid. The acid, acting upon the sarcolemma H 
^m and the muscular fibre, renders it softer and more easily per- H 
^B meable by fluids when cooking, and more susceptible to the H 
^1 action of tlie gastric juice when the meat is taken into the H 
^^L stomach. H 
^^^P Certain kinds of meat — mutton and venison, for example — H 
^ are often kept so long before being eaten that a considerable ^M 
^M degree of ]>utrefaction has taken place when they are brought H 
^■^^ upon the table. The wisdom of this practice is questionable ^| 
^H from a hygienic point of view. ^M 
^H Meat is sometimes eaten raw, but it is usually first cooked. ,H 
^B The methods of cooking in general use are boiling, frying, H 
^M roasting, broiling, and baking. By either of these methods of H 

^^H ^Abrld)^ from r^nebf»rh: arUcle *'F1elBch** tn neoleneyelopirdle d. ^eB. Helllcmtde, ^H 
^^M WlA, T, p. B40. Fuller details will be found in Table VIII. ^M 
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cooking, when pro|>erly carried out, the nutritious properties of 
the meat are preserved, and it is rendered digestible. The 
culmary art deserves the closest attention of students of Inyiene. 

A number of sohible preparations of meat (beef-extract, 
beef-essence, beef-juice) are found in the market, and highly 
recommended as containing all tlie nutritious qualities of the 
meat from which they are prepared. These, and similar products 
of domestic prejmration (broths and teas), contain in reality 
very little nutritive material, but are of use almost solely as 
stimulants to the appetite and digestion. They have a place in 
the dietary of the sick, but tlieir nutritive value is small. 

On the other hand, a number of partly or wholly predi- 
gested (peptonized or pancreatized) preparations of meat are 
offered for sale, many of which have a high nutritive value. 
They cannot, however, be used as articles of diet except for a 
short time, or as a tempomry succedancum for meat in diseases 
attended with weakness or derangement of the digestive organs. 

Meat may be unfit for food from various causes. TIjus 
the flesh of animals dying from certain diseast»s — splenic fever, 
pleiiro^ pneumonia, tuberculosis in its advanced stages, cow- or 
sheep- pox — should not be used as food when it can be avoided. 
Cases are on record proving the poisonous cbaracter of meat 
from animals which suffered, at the time of deatli, from some of 
the above-mentioned diseases. The most important condition 
to be borne in mind is that certain parasites (trichina spiralis, 
echinococcus, cysticercus), which frequently infest the flesh of 
animals, especially hogs, not infrequently give rise to serious or 
even fatal diseases in persons consuming such meat. Any meat 
containing these panisites, or suspected of containing them, 
should tberefore not be u»c*d as food unless precautions he first 
taken to destroy the life of tlie parasite. 

Of the parasites mentioned the trichina spiralis is the most 
important in this connection, as it frequently occurs in the flesh 
of hogs, rats, dogs, cats, and other carnivomus animals. Rats 



are said to be infested with the parasite mom frequently than 
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any other animals. The trichiiife are found in two forms, one, 
the mature form, inhabiting the intestinal canaL The immature 
form, or muscle trichiiiee, arc found in striped muscle, coiled into 
spirals and encysted in a fibrous capsule. Tliey gain access to 
their host in the following manner: Flesh containing livitig 
trichinae is taken mto the stomach, where the muscular tissue 
and the fibrous envelope are dissolved, and the inclosed worms 
set free. These mature in the intestinal canal, whei-c sexual 
reproduction takes place, and the young embryos pass through 
the intestinal walls and other tissues until they become imbedded 
in striated muscle. Localized epidemics of trichinosis have 
been reported in this country and Europe, and in nearly every 
instance the source of the disease has been traced to the inges- 
tion of uncooked pork. Meat known to be trichinons shfiuld 
not be used unless in times of great scarcity. It may, however, 
be rendered innocuous by thorough cooking. A tempera tui-e 
of 60*^ to 70^ (140^ to 160^ F.) destroys the life of the parasite 
and renders the meat safe. On account of the frequent occur- 
rence of trichinai in pork, this meat sliould never be eaten iniless 
thoroughly cooked. It has been ascertained that salted and 
smoked pork is not free from danger, as the parasites are not 
killed in the process of curing the meat. Hence, ham and 
sausage should not be eaten raw, as the danger from these 
articles is almost equally as great as from fresh pork. 

Cf/sHcercns ceUnhsa^ the transition form of one variety of 
tape-worm, and which is the pamsite in measly pork, may also 
gain entrance to the human body, and, failing to undergo devel- 
opment, cause very serious lesions of various organs and tissues. 
The frequency of tape-worm is evidence that pork is often thus 
diseased. 

The use of partially decayed meat or fish has often been 
the cause of serious or fatal illness. Sometimes the illness par- 
takes of the character of septic infection. In these cases it is 
probable that the morbid process is due to the action of the 
organisms of putrefaction* In other cases the symptoms are 
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widely different* These cases have been the source of much 
perplexity to physicians and toxicologists until verj^ recently, 
Witliin the past six years, however, Selmi, Husemann, Brouardol, 
kCasali, and others have drawn attention to certain intensely 
poisonous chemical compounds found in decomposing flesh, and 
which have been named by Selmi ptomt lines, ^\^lile there is 
still much uncertainty concerning the nature of these conii>ounds, 
it seems pretty well established that when flesh undergoes de- 
composition, in the absence of oxygen, certain unstable chemical 
combinations are formed which act as \iolent poisons. Selmi, 
followed by most toxicologists, believes these compounds to l>e 
llkaloids, analogous to the vegetable alkaloids, such as moipliine, 
atropine, etc< Casali, on tlie other hand, disagrees witli this 
opinion, and beheves the plomaines to be amido comiw>inids. 
Husemann regards Casali's hypothesis as plausible, inasmuch as 
the formation of amido compounds in animal and vegetable 
bodies during decomposition is well established. 

The form of poisoning due to the organisms of putrefaction 
is not infi'equent. An extensi^ e outbreak of tins nature occurred 
at Andelfingen, in Switzerland, in 1839, A musical festival 
was held, at which there were over 700 present. Out of these 
444 were suddenly attacked by violent gastro-enteric and nervous 
symptoms. Ten of the patients died. The illness w^as traced to 
roast veal, wliich liad been kept in a w^arm place for tw^o days 
after roasting, and which was probably in a state of partial 
lecom|X)sition. 

The class of cases which seem more probably due to the 
action of ptomaines or related poisons, have been frequently 
observed after eating sausages or canned meats. Sausage poi» 
soning is not mrely observed in Germany, It has been ascer- 
tained that the internal porHons of the sausage are the most 
poisonous. It is supposed that the ptomaines, which are formed 
in the absence of oxygen, are tlie active agents in the pro- 
duction of the train of symptoms. Poisoning by canned meat 
?ms to be due to a similar poison. 
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Ill July, 1885, an outbreak of disease, due to eating im- 
wholesome beef, was caused at Momence, Illinois, Chemical 
examination of specimens of the meat showed tlie presence of 
an alkaloidal body, which was believed to be a ptomaine, but its 
nature w^as not definitely determined. 

Fish, oysters, crabs, and lobsters frequently give rise to 
symptoms of poisoning. In most of these cases the poisoning 
is probably due to partial decomposition, but it is a well-known 
feet that oysters and crabs are uniit lor food at certain seasons. 
Some persons, however, are sulyects of a peculiar idiosyncrasy, 
in consequence of which sliell-fish always produce certain un- 
pleasant symptoms, among which nettle-rash and a cholemic 
attack are most prominent. 

That form of fish-poisoning known among the Spaniards 
in the West Indies as siguatera is, however, very gmve. The 
mortality is large, and in many cases death succeeds rapidly 
upon the attack. The symptoms are as follow: Sometimes 
suddenly, sometimes preceded by dizziness and indistinct vision, 
great prostration and paralysis occur. Oilen death follows the 
onset of the symptoms in two and three hours ; exceptionally in 
less than twenty minutes. In most cases consciousness is totally 
lost; in others it persists, with interruptions, until death. Sensa- 
tion and the powx^rs of speecli and deglutition feil. The jaw*- 
muscles become panilyzed, the pulse is slowed, and tlie tem- 
perature diminished. There is sometimes vomiting, but no 
purging. The secretion of the kidneys is also checked. J)r. 
McSlierry states^ that lie has seen all these symptoms produced 
by eating oysters, lobsters, and crabs unseas€!iubly. 

In Russia a form of poisoning has often been observed 
which results from eating std ted sturgeon. In the fresh state 
these fish are jjcrtectly wholesome, but when salted and eaten 
raw they produce a very latid illness. Tlie mortality is said to 
reach 50 per cent, of those attacked. No cases traceable to 
this cause have been observed in this country. 

* Uealtti and How to Promoto It, p. 148. 
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It has hcen shown, l>eyond question, tliat the flesh of hceves 
suffering, when killed, from splenic fever, will produce this 
disease in the human subject. 

In 1874 an extensive and violent outbreak of an acute 
disease, chanicterized by vomiting and purging, fever and dizzi- 
ness, occurred at Middelburg, in Holland* Three hundred and 
fort)-nine persons were attacked, of whom 6 died. The out- 
break w^as traced to eating liver-sausage (Lcberwiirst), in wliich 
the characteristic bacillus of splenic fever was foimd on micro- 
scopic examination. In July, 1877, an outbreak of choleraic 
disease, from eating carbuncular meat, occurred in the town of 
Wiirzen. In the latter epidemic the bacillus of splenic lever 
{Bacillns imlhrucls) was fomid in the intestinal canal and in the 
blood of these attacked. 

In Del mold, in Germany, an outbreak of violent gastro- 
intestinal inflammation, accompanied by high fever, occurred. 
Among the 150 persons attacked 3 died. The disease was 
traced to eating tlie meat of a cow suftering, bc*fore death, 
from pleurisy (probably ]ilcnro-pneumonia). In view of the 
somewliat extensive prevalence of this disease among cattle in 
this country at the present time, the record of this outbretdk may 
suggest to sanitary authorities some measures for the prevention 
of similar epidemies on this side of the Atlantic. 

In July, 1880, 72 persons who had eaten of certain beef 
and ham-sandwiclies in Welbeck, England, were attacked by 
choleraic diarrhcea; 4 of the cases died. Inflammation of the 
lungs and small intestines w^re the most prominent pathological 
conditions found post-mortem. The smaller blood-vessels of the 
kidneys were tilled with tinger-shaped bacilli, which, when cul- 
tivated and inoculated into guinea-pigs, mts, and white mice, 
produced similar pathological conditions. At Nottingham, 
England, in 1881, a number of persons were attacked by a 
similar train of symptoms after eathag baked pork. One case 
terminated fatally out of the 15 attacked. It is uncertain 
w^hether the meat in these two instances was from diseased 
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animals or whether it had undergone partial decomposition. 
The former is the more probabk^ supposition, although the 
organisms found were neitlier those of s[>leiiic fever nor swine 
pla*^ue, hut i*e>ic^mhlcd those of symptomatic anthrax (hiack leg 
or hhiek quarter). 

Whether the flesh of tuberculous animals can communicate 
tubercidosis to the consumer is still an unsettled question. 
Foreign veterinarians and liygienists who liave studied tlie 
question incline to the view that there is danger of sucli trans* 
mission. At the International Sanitary Congress of 1883, at 
Brussels, the subject was discussed, and M, Lydtin, the chief 
veterinary surgeon of the Gmnd Ducliy of Baden, submitted 
the following propositions, which were adopted by the Congress: 

1. That the flesh and viscera of tubercidous animals may 
be used as food, provided the disease* is oidy commencing, the 
lesions extending but to a small [mrt of the body, the lymphaHc 
glands being still healthy; provided the tubercle centres have 
not undergone softening, and provided tlie carcass is well nour- 
ished and the flesh presents the cliaracters of meat of tlie tirst 
quality. 2. That the flesh of animals showing very pronounced 
tuberculous infection should he stiturated with petroleum, and 
afterward burned under the direction of the police. 3, That the 
milk irom cowsafl'ccted with pulmonary plithisis, or suspected of 
having it, should not be consumed In* man or other animals^ 
and the sale of it should be strictly prohibited. 

The congress for the study of tuberculosis, which met in 
Paris in 1888, adopted resolutions of a more decided character 
against the use of meat and milk from tul»erculous animals* 

Certain animals can devour with impunity substances 
which are intensely poisonous to human beings. The flesh of 
tlie animals may be imiiregnatetl with these poisons, and cause 
seriims and iatal illness in pen-sons jjartakitig of it. In this way 
may, perhaps, be explained the cases of poisoning sometimes 
following the eating of partridges and other birds* 

The prevention of disease from tamted meat is one of the 
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most inipoitant problems of public bygiene. Food animals 
should be inspected by qualified iiisi>ectors before slauglitering^, 
to exclude animals suffering from diseases that would vitiate the 
meat. When the meat is expos*ed for sale upon the dealer's 
stall it should be again ins|)ected, aiul all found unfit for use as 
food confiscated and destroyed. Meat, in which the presence 
of trichina? or other parasites is suspected, should be examined 
microscopically.* 

Eijgf<, — Althougb eggs contain a large amount of tlie pro- 
teid and fiitty alimentary principles,' their value as food has 
probably been great I \ overrated. The savory taste and ready 
digestibility of eggs has, however, rendered them a popular 
article of food. For obvious reasons, the eggs of the common 
barn-yard foul are most frequently used, those of ducks and 
geese being far inferior in flavor to the tirst named, and being 
likewise less easily obtained. 

I The method of cooking eggs is generally supposed to have 

considerable influence upon their digestibility. According to 
Dr. Beaumont's experiments made on Alexis St. Martin, raw 
eggs are digested in one and a half to two hours, fresh-roasted 
in two hours and fifteen minutes, soft-boiled or poached in three 
hours, and hard-boiled or fried in three and a half hours. These 
experiments are, however, of very little value as a basis for 
general conclusions. It is probable that a hard-boiled egg is 
quite as easily digested in the healthy stomach as a raw one, if 
care be taken to masticate it well and eat bread with it, so that 
it is introduced into the stomach in a finely-divided state, 

EggH readily undergo putretaction, when sulphuretted 
hydrogen is formed in them in large quantilies. A\'hen this 
has taken place they are manifestly unfit to be used as Ibod. 

* The prevention of Ihe (Ikaeiuies of juilnials by N»tifmftl And Btftte stitlicitiliw to one of 
the most lof^ical iu»d thnrou(i^*|Efi*TiK meaoB of preveDting a]Ae»*e from unwholesomo meat. Tlie 
American Public Ifr&lth AKAoclntJion has for ftotne y<»ars «levi>t«Nl eonnldefmble atli*ntion to th« 
InreAtif^tion of the «ti<Mpiu»e» of iuiIiiiaIa 2knd mcaiui for tlielr prevemtioii. Tttc ncti»rtiiM<nt of 
the liitc^rtorof the NatlmtAl lioTemnient ha» likewiise tjiaile tlie dlaMMlOf cattle &ncl hogs a 
■ubje^'t of etudy aiid |itiMi'«heil Mime valtLEble reports tbereoiL 

* Heo an»l)»i» ill Table VUL 
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FOODS OF VEGETABLE ORIGIN. 

Bread. — The various cereal grains, when ground into flour, 
are used in making bread, Tlie flours of wheat, rye, barley, 
biif'kwheat, and Indian corn are almost exclusively used m bread- 
making. The bran or enrtiral portion of grain contains a larger 
percentage of proteid principles tlian the white intennil portion; 
hence, flours made from the whole grain (bran-flour, Graham 
flour) if finely ground are more nutritious than the wliite flours. 
The latter are, liowever, more digestible, and hence furnish a 
larger proportion of nutriment, because tlie prinei|)Ies contained 
in w^hite flours are aI>sorbed and assimilated to a greater degree. 

Good bread should be light, porous, and well baked. The 
lightness and porosity are due to carbon -dioxide gas imprisoned 
in cavities of the dough during the process of bread-making. 
By adding yeast to the dough a fermentation is Ciiused in the 
latter, in consequence of which a portion of the starch is con- 
verted into sugar, and then into alcohol and carbon dioxide. 
During the process of mixing the dough the entire mass becomes 
permeated by the gas, which, on lieating, expands and leaves 
the numerous large and small cavities throughout the loaf which 
indicate properly-made bread. 

Instead of yeast some persons use leaven, wliich is simply 
a portion of fermenting dougli, saved from previous baking. A 
small quantity of tltis added to a mass of dougli starts up the 
fermentation in a similar manner to that of yeast. 

The production of carbon dioxide by fermentation in the 
dough goes on at the expense of part of tlie starch. It has 
been propos^^d, therelbre, to supply tlie carbon dioxide from 
without, tlius saving the entire amount of the carbohydrates 
pre.sent in the floun This is accomplished in two ways — 
first, by the use of some alkahne carbonate or bicarbonate 
(bicarbonate of sodium, carbonate of ammonium), the carbon 
dioxide being set free on the apidiration of heat; or, secondly, 
by forcing the gas, previously prepared, into the dough by means 
of machinery. 
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Flour is not infrequently adulterated with chalk," gypsnm, 
pij:>e-€lay, and similar articles. These are easily detected l>y 
adding a mineral acid, which produces effervescence when it 
comes in contact with the alkaline rarbonate used as adulterant. 
Fotjito* and bean- meals are also used as aduUerants ol' the higlier 
grades of Hour. Eakers often mix alum with inferior grades of 
tiour- This imparts a greater degree* of whiteness to the bread, 
aud» in addition, enables it to retain a large proportion of water, 
tliereby increasing the weight of tlie loaf. 

Formerly diseased grain (ergotized rye) often caused out- 
breaks of disease when the flour made from the diseased grain 
was used in bread-making. At the present time such accidents 
rarely occur. In some parts of Italy it is said that an endemic 
disease — pellagra — is caused by the consumption of diseased 
Indian corn* The evidence in favor of this view is, however, 
not unquestioned. 

Potatoes and rice are often used with satisfaction as substi- 
•tutes for bre^.d, They both contain a large proportion of carbo- 
hydrates. Indian corn (hominy) and oatmeal are likewise 
wholesome and nutritious foods of this class. 

Tlie leguminous seeds (beans, peas, lentUs) furnish a food 
containing a large percentage of proteids. According to the 
analyses of Kcenig* the average composition of the most fre- 
quently used legumes in the dried condition is as follows : — 

Tablb XI IL 





BemnB, 


Pea*. 


Lemtili. 


Qround-iiuta." 


H Water, per cent. . . . 
^Solids, per cent. 


13.6 

86.4 


14.3 
85.7 


12.5 
87.5 


6.5 
d3.5 


Proteids, per ceiit. * . 

Fat« 

Carbohj'd rates, per cent. 
Cellulose, per cent. . . 
Ash 


2.3 

53.6 
3.9 
3,5 


23.6 
L7 

53.2 
5.5 
IT 


Si.6 

L9 
54.7) 

3.6)' 

2.5 


28.S 
46.4 

15.7 

3.2 




'Die Menwtilichen N&hnitipi utid Genuswraittt*!, II, i». SH8. 

■ The American pcoruut, tbe fruil or nut of Artichlt hypQf/ma, 
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Beans, peas, and lentils are oileu added to other articles of 
food with advantage* In recent years an important article of 
food for armies has been made of various legumes ground into 
flour and mixed with fat, dried and powdered meat, salt, and 
spice. This constitutes tlie so-called '^ Erhswurst,'* or pea-saustige, 
wiiich formed such an important part of the dietary of the German 
army in the Franco-German war of 1871. Bean- and pea- meals 
are also used sometimes as additions to other flours in bread- 
making. Tlie dried k^guminous fruits cannot be used as regidar 
articles of diet, however, as they soon pall upon the taste, and 
produce indigestion, nausea, and other intestinal derangements* 

Green Veffetahles. — The plants usually classctl together as 
'' vegetables," tlie products of the market-garden or truck-farm, 
comprise cabbages, turnips, parsnips, onions, beets, carrots, 
tomatoes, lettnce, green peas and beans, and similar articles. 
They all contain a large proportion of water, a variable propor- 
tion of sugar, and a small percentage of proteid principles. 
Much of their palatability and digeistibility dejK^nd upon the 
methods by which they are prepared for the tiible. All garden 
vegetaldes should be used soon aller being gathered, as they 
rapidly undergo decomposition, and are liable to produce 
derangements of the digestive organs if used under these 
conditions. 

Fnuis and mtts generally contain large quantities of sugar 
and fats. They form agreeable additions to other articles of 
diet, but are insufficient to sustain life. The use of fruits usuaUy 
produces copious intestinal evacnaUons, and they are, therefore, 
especially to be recommended to persons of sedentary occupations, 
in whom torpidity of the bowels is so frequently present. 

Condime7its, — Various aromatic herbs and seeds are used 
as additions to other articles of Ibotl, to increase their sapidity 
and to promote a larger flow of saliva and gastric juice, and so 
assist digestion. Mustard, jx'pper, allspice, and vinegar are the 
principal condiments. Within certain limits they are not in- 
jurious, but the tendency in the use of all stimulants is to 
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exceed a healthful limit. Condiments, as well as other stimu* 
tauts, should be used in modem tion. 
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COOKING, 

Much more attention than is generally given should be paid 
by physicians to the culinary art. The manner in which food is 
cooked has no little influence upon its digestibility. There can 
be no question that the extreme prevalence of functional indi- 
gestion in this country is almost exclusively dependent upon bad 
cooking. 

The various methods of cooking are boihng, frying, roast- 
ing, broiling, and baking. By either of these methods food can 
lie cooked so as to be |>alatable as well as digestible ; on the other 
hand, the choicest article can bo utterly spoiled and rendered 
unfit to be taken into the human stomach. It depends, therefore, 
not so much upon the method of cooking, as upon the knowledge 
and art of the cook. 

Boiling, — ^Mcats of all kinds are rendered tender and di- 
gestible by boiling. In order to retain the flavor of meat, the 
watjer should he boiling wlicn the meat is put into it. By the 
heat of the boiling water the albimien on the outside of the 
meat is coagulated and the juices and flavor retained within. 
After a few minutes the tempemture of the water should be re- 
duced to 71"^ to 77^ C. (16(1° to 170^ R), and maintained at that 
lieight until the meat is tender. By this ]>rocess a much more 
savory piece of beef, mutton, or fowl can be obtained than where 
the meat is put into cold water and thus gradually heated. The 
latter method is, however, the proper one to be followed when 
good soup or broth is desired. 

In boiling vegetables, as much care is necessary as in boil- 
ing meat or fish. Potatoes and rice should be steamed, rather 
than boiled. 

The diflficulty of obtaining a good cup of coifee, especially 
in the northern portion of the United States, illustrates the pre- 
vailing ignorance upon one of the simplest points in the art of 
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cooking. Coffee should never be served in the form of a de- 
coction; that is to say, it should never be boiled. Properly made 
it is an infusion, like tea, which no one ever thinks of boihng. 
The difference between an infusion (especially if made by per- 
colation) and a decoction of coffee can only be appreciated by 
those who have enjoyed the one and endured the other. 

Frying. — Frjing, if properly done, is really nothing less 
nor more than boiUng in oil or fluid fat of some kind. Olive- 
oil is preferable, but is not essential ; butter, beef-drip])iTigs, lard, 
or probably cotton-seed oil may be sulistituted for it without 
disadvantage. The principle of frjing depends upon the fact 
that the temperature of oil can be raised to such a height as to 
produce instant coagulation of the surface of meat, fish, or other 
object immersed in it while hot ; this film of coagulated albu- 
men imprisons the Juices and flavoi-s of the meat or fish, and pi*e- 
vents the lat entering and soaking the fibres with grease. Small 
fish or birds, properly fried, are justly regarded as dehcacies by 
connoisseurs, but tlie process of saturating these objects with fat 
while gradually heating tliem produces a disli that is anything 
rather than grateful to the palate, or conducive to good digestion. 

Roastmg. — The fame of " the roast beef of Old England" 
has passed into song, but, at the present day, beef and other 
meats are rarely roasted, either in this country or abroad. As 
Sir Henry Thompson well expresses it,™ 'Hhe joint, which for- 
merly turned in a current of fresh air before a well-made fire, is 
now^ half stifled in a close atmosphere of its own vapors, very 
much to the destruction of the characteristic flavor of a roast." 
It is probable that the old method of roasting before an open fire 
produced not only the most savory, but likewise the most nu- 
tritious and digestible, meat. It is much to be regretted that the 
process lias fallen so greatly into disuse. 

Broiling ami BaJciitg. — These methods of cooking are 
modifications of the process of roasting. Meats or fish, care- 
fully broiled or baked, preserve their natural juices and flavors 

> Pood And FcedttifC, p. <!£. LoDdon^ I88QL 
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to a great extent^ and retain their digestibility and nutritious 
properties. Of all methods of cooking these are probably best 
known and most satisfaetorily applied in this country/ 

ALIMENTARY BEVERAGES. 

The alimentary beverages may be divided into two classes, 
— those depending for their effects upon the alcoliol they contain, 
and tliose wliosc active principles reside in certain alkaloids. 
They are used cliietly as digestive and nervous stimulants. 

BEVERAGES CONTAINING ALCOHOL. 

The physiological action of alcohol has been pretty fully 
worked out by Binz and his pupils, and by other experimenters. 
From these researches, it appears that the first effect of taking 
alcohol, sufficiently diluted, into the stomach, is to increase the 
flow of tlie saliva and gastric juice. This effect is probably re- 
flex, and resuhs from a stimulation of nerve terminations in the 
stomach. The alcohol is rapidly absorbed, and is carried in the 
blood, without undergoing chemical change, to the nervous 
centres, lungs, and tissues generally. In the brain the alcohol 
prouably enters into combination with the nervous tissue, 
modifying the normal activity of the various centres, either 
increasing the activity, if the alcohol is in small quantity (stim- 
ulating effect), or diminishing it if in larger quantity (depressing 
effect), or entirely suspending the activity of the centres, if in 
sufficiently large quantity (paralyzing effect). 

Alcohol stimulates the vasodilator nerves, causing dOata- 
tion of the smaller vessels ; in consequence of this the blood is 
largely sent to the periphery of the body ; the blood^pressure 
diminishes, and heat-radiation is increased. At tlic same time 
a portion of the alcohol is used up in the lungs in the produc- 
tion of animal beat, thus economizing the expenditure of fats 

* Ererjr one liitere«l«d In tbe iiroper Ap)vlicii.t1r>n of the pTitH*i|U«B of cookery itiontd 
ftndy the Lomb ptlie eatay of the American Fablk Uealtli A*» ' ' ^' > Hiiimsai AU^l, 

upon *'Piiurile*l, Sutttatj, and Economic Cooklni^/' This lltti uviticiJ ttf I>r. L 

A* Wataon, B«?ret»rr» Concord, N. H> ; price, 26 eenti. Bee. alH*>. ... ^ . —,, ... -he An of Cook- 
lASt" by Edward AikioBon, LI^D., In Popular Science Monthly* November, 188i. 
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and protcids, and acting as a true respirator)^ food. Alcohol 
does not contribute nutritive material to the body; it only per- 
mits that which is stored up to be saved for other uses, by iiir- 
nishing easily-oxidizable (combustible) material for carrying on 
the respiratory process, and supplying animal heat. 

During the use of alcohol the excretion of urea is dimin- 
ished. This shows that waste of tissue is retarded in the 
body. 

Regarding the statemeutof some authorities that alcoliol does 
not undergo any change in the body, but is excreted tmchanged, 
Binz asserts^ that alcohol appears in the urine only when 
exceptionally large quantities have been taken, and then in very 
small proportion. It is not excreted by tlic lungs, the jieculiar 
odor of the breath being due not to the alcohol, but to the 
Tolatile aromatic ether, wliich is oxidized with greater difficidty, 
and so escapes unchanged. 

While alcohol produces subjectively an agreealjle sensation 
of warmth in the stomach and on the surface of the body, the 
bodily temperature is not raised. The subjective sensation is 
due to the dilatation of the blood-vessels and the sudden hyper- 
Sdm'm of those paits. 

During fevers and other exhausting diseases, alcohol is 
invaluable to prevent waste of tissue and sustain the strength. 
It does not act merely as a stimidant to the circulation and 
nervous system, but, as abo\'e pointed out, saves the more stable 
compounds by furnishing a readily oxidizable respimtorj' food. 

When taken in small doses by healthy persons, alcohol 
diminishes the tc^mperature by increasing heat-radiation. When 
large quantities are taken, the bodily temperature is reduced by 
diminishing heat production, as well as by increased radiation. 
This is shown in the condition known as dcad-dnuikenness, in 
which the tempcmtnre is sometimes depressed as much as 20*^ F. 
below the normal. Cases in which the temperature sank to 75^, 
78.8*^, and 83° F. have been reported, with recovery in all cases, 

» BMtofMSTclopvdle d. g^ HeillL, Bd. I, p. US. 
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The constant use of alcohol produces in all the organs an 
excess of connective tissue, followed by fatty deii^eneration andi 
the condition known as cirrhosis. The organs most frequently 
affected are the stomach, liver, and kidneys. Serious pathological 
alterations also occur in the circulatory, respiratory, and nenous 
systems. 

Alcohol is not necessar)^ to persons in good health. Prob- 
ably most persons, regardless of their state of health, do better 
without it. Its habitual use in the form of strong liquors is 
to be unreservedly condemned. The lighter wines and malt 
liquors, if obtained pure, may be consumed in moderate quanti- 
ties without ill effects. Even in these forms, however, the use 
of alcohol should be discouraged or, perhaps, prohibited in the 
young. 

Neither in hot nor in cold climates is alcohol necessarj^ to 
the preservation of health, and its moderate use even produces 
more injury than benefit* The Polar voyager and the East 
India merchant are alike better oflF without alcohol than with it 

It has long been a prevalent belief that the use of alcohol 
enables persons to witlistand fatigue better than where no alcohol 
is used. A large amount ol' concurrent testimony absolutely 
negatives this l)elief ^ 

The predisposition to many diseases is greatly increased by 
the habitual use of alcohoL Sun-stroke, the acute infectious 
diseases, and many local organic affections attack, by preference, 
the intemperate, A recent collective investigation by the British 
Medical Association brought out the fact that croupous pneu* 
monia is vastly more fatal among the intemperate than among 
those who abstained Irom the use of alcoholic liquors. 

A further investigation by Baer has shown tliat the average 
ex|>ectation of life among users and dealers in alcoliolic liquors 
is venr' much shortened. The following table gives a compara- 
tive view of the expectation of lite in tliose who abstained from 
and those who used alcohol: — 



* B«e PM-kes' Hi-gleoe, •th ed., toL 1, pp. ltl&^Q7. 
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£Xr£4:TATI0N OF LIFE. 



Age. 


AbfitoinenL 


Alwhol U»er«. 


At 25 . . 


32.08 vears. 
25.*t2 ^ " 
19.92 '* 
14,45 '' 

9.G2 ** 


26,23 years. 

2Q.01 " 


"35 


** 45 

** 65 ,,----..-. . 


15.19 ** 
11,16 " 


** 65 . . 




8.04 " 



Table XV shows the influence of alcohol upon the mortality 
from various diseases : — 

Table XV, 



* 


General Mcilc^ Poim- 
lEtkni [per cent.). 


Alcohrd Venden 
(per cent.). 


Brain diseaee . 

Tiiberculoais 

Pneiinioilia ami pleiiritis .... 

Heart disease 

Kidney disease 


11.77 
30.36 
9.63 
1.46 
1.40 
2.99 
2.49 
22.49 


14.43 

36.57 
11.14 1 

3.29 1 

2.11 


Suicide . 

Cancer 

Old age - 


4.02 

3.70 
7.05 



Alcohol as a beverage is consumed in the various forms of 
spirits, wines, and fermented liquors. The varieties of spirits 
most frequently used are brandy, whisky, rum, and gin. They 
are all procured by distillation. 

Brandy is distilled from fermented grape-juice, and has a 
cliaracteristic aromatic flavor. When pure and mellowed with 
age it is the most gnitef'ul to the palate of all distilled spirits. 

Wliisky is distilled from barley, r}'e, oats, corn, or potatoes. 
Eacli of these has a ix^culiar flavor, depending upon the par- 
ticular volatile ether formed during the distillation. Rye-, barley-, 
and com- wliiskies are almost exclusively used in this country. 
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Rum is distilled from molasses, and is a favorite ingredient 
in hot punches* It is often used with milk, ^SH^^ ^^^^ sugar, in 
tlie prt^paration of eggnog, a highly-nutritious, stimulating drink, 
which is often prescribed with great benefit in acute and chronic 
wasting diseases. 

Gin is an ardent distilled spirit, flavored with oil of juniper. 
It has a widely-spread popular reputation as a cure for kidnej^ 
diseases, but is probably oftener responsible for the production 
of these diseases than for their cure. 

All of the above-mentioned lii]Uors contain from 40 to 60 
per cent, of alcohol, and should always be diluted before being 
taken into the stomach, in order to prevent the local irriUmt 
effects of the alcohol upon the gastric mucous membrane. 

Wine is the product of the alcoholic fermentation of tlie 
saccharine constituents of fruits. Wine is usually derived from 
ttie gnipe, though other fruits may also furnish it. The stronger 
wines (sherry, port, madeira) contain from 16 to 25 per cent 
of alcohol. The lighter wines (hock, red and white Bordeaux 
and Burgundy wines, champagnes) contain from 6 to 15 per 
cent, of alcohol. Some also contain considerable IVee carbonic 
acid (sparkling wines), of which the champagnes are types. The 
red and white Bordeaux and Rhine wines are probably the 
least objectionable of these beverages for habitual use. They 
contain sufficient alcohol to be lightly stimulant, have a pleasant 
acid flavor, and are least likely to produce the bad effects wliich 
tisually follow hi the wake of the habitual use of the stronger 
wines or ardent spirits. 

Preference sliould be given to the w^nes of domestic manu- 
facture, on account of the great probability of adulteration of the 
favorite brands of foreign wines. Many of the California, Vir- 
ginia, New York, and Ohio wines compare very favorably in 
flavor with those imjx^rted from abroad. Tl»e more reasonable 
cost of these domestic wines is also a point in their favor. 

Cider is the fermented juice of apples. It frequently pro* 
duces unpleasant gastric and intestinal disturbances w hen drunk. 
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on account of the large quantity of malic acid contained in it. 
Although it is usually ranked as a '* temjx^rance drink," it is 
quite capable of causing intoxication when consumed in large 
quantities. 

Beer is the fermented extract of harley, mixed with a 
decoction of hops and boiled. It should be prepared only of 
malt, hops, yeast, and water, and should contain from 3 to 
4 per cent, of alcohol, 5 to 6 per cent, of extract of malt 
and hops, 2 to 4 jier cent, of lactic and acetic acids, and from 
^ to ^ per cent, of carbonic acid. Tliis ideal is, how- 
ever, rarely attained in the article sold by the liquor dealen 
Numerous adulterations are practiced on the unsuspecting con- 
sumer. The hops are frequently substituted by aloes, calamus, 
and ginger, or by tlie more deleterious [)icric acid or picrotoxin. 
The rich brown color, sw^eetness^ body, and creamy foam are 
produced by caramel and glycerin. The more ex[)ensive barley- 
malt is substituted by starch and rice, or gra|>e-$ugar and 
molasses. 

Ale, porter, and brown-stout are merely varieties of beer — 
some containing more sugar, others more extractive matter. 

Beer and its correlatives have considerable dietetic value, 
owing not merely to the alcohol they contain, but largely to the 
sugar and acids entering into their composition. When used to 
excess they often cause a considerable aecumidation of fat. 

Kumys is the national beverage of the nomadic tribes of 
TartarJ^ It consists of tlie milk of mares w Iiieh has imdergone 
fermentation, partly lactic and partly alcoholic in chanK'ter, 
Recently it has bi*en introduced into Europe and also into this 
country, where it is made of cows' milk. It is a palatal »le, 
nutritious stimulant, and is often very useful as a dietetic article 
in disease. 

Kefyr is a product of the fermentation of milk which bears 
some resemblance to kumys. The following table (Talile XVI) 
gives a comjmrative view of the composition of true kumys, the 
same prepared from cows' mUk^ and kefyr :■ — 
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Table XVL 



Proteids . 
Fata . , 
Sugrar . , 
Lnc'tie acid 
A k-ohoi 
CO, . . , 



Trap Kuxnyi 



CowK* Milk Kumyi, 
{percent). 



2.20 
2.12 
1.53 

0.90 
LT2 
0.85 



2.35 

2.07 
LSI 
0.40 
1.^0 
0,80 



Kefyr 



3.12 
L95 
LG2 

0.83 
2.10 
0,92 



THE ALKALOIDAL BE^^RAGES, 

The virtues of the alkaloidal beverages depend upon certain 
alkaloids which differ very little in their chemical composition 
or pliysiological effects, and upon certain volatile aromatic con- 
stituents of the various articles used. The principal articles 
employed in the preparation of these be\erage^ are coffee, tea, 
chocolate, mate, and coca* It is estimated that 500,000,000 
people drink coffee, 100,000,000 tea, 50,000,000 chocolate, 
15,000.000 mate or Paraguay tea, and 10,000,000 coca. All 
of these are active nervous stimvdants and retarders of tissue- 
waste. They are all liable to produce serious functional dis* 
turbances of the nervous, digestive, and circulatory systems if 
used to excess. Anaemia, digestive derangements, constipation, 
pale, sallow complexion, loss of appetite, disturbed sleep, nervous 
headaches and neuralgias are the most marked of these effects. 

On the other hand, when taken in moderate quantity, the 
alkaloidal beverages enable the consumer to withstand cold, 
fatigue, and hunger; they promptly remove the sensation of 
hunger, and diffuse a glow of exliilaration throughout the body. 

Coffee. — C offee is the ripe fruit (seed) of the Cttffen Arfthica^ 
a native of Arabia and Eastern Africa, but now cultivated in 
other tropical regions of the world. The fmit consists of two 
flat^'onvex beans, the flat surfaces of which are apposed to each 
other. These are enclosed in a fibrous envelope which is some- 
times used as a clieap substitute for the coffee-bean. 

The beverage, coffee, is an infusion of the roasted and 
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g^roiind bean in hot water. Its virtues depend upon the alkaloid, 
caffeio, and an aromatic oil. Tlie hitter, being volatile, is driven 
off by long-continued lieat. Hence boiled coffee lacks the 
grateful aroma of that wMch is made by simply infusing the 
ground beaii in hot water. 

Tlie great demand for coffee and its comparatively high 
price have caused it to be extensively adulterated and substituted 
by other natural and artificial products. Artificial coffee-l)eaiis 
have been made of clay, dough, or extract of chicory, colored 
to imitate tlie natural bean. The fnmd is easily detected by 
placing the beaufi in water, when the artificial product soon ilills 
to pieces, while the natural beans undergo no change of shape 
or consistence. 

Ground coffee as found in the stores is usually adulterated. 
The materials im^d lor sophistication are; The grounds of coffee? 
previously used, the roasted root of chicory, acorns^ ry^e or barley, 
carrots, sunflow^er-seeds, caramel, and a number of articles of 
simUar value, generally harmless. 

Tea, — The plants whi* h furnish the tea-leaves are natives 
of China, Indo-C'hina, and Japan. The tea-leaves contain a 
crystalline alkaloid, tliein, identical in composition and proper- 
ties with eatfein. The varioiis sorts of tea found in the market 
(green and black teas, etc.) differ only in tlie relative proportion 
of tannin and thein contained in eaclh The aromatic principle 
also varies somewhat in the different sorts. 

Tea is adultemted to quite as great an extent as coffee, the 
leaves of various plants bearing more or less resemblance to tea- 
leaves Inr^ing added to the latter. Much of the tea found in the 
market is colored artificially with Prussian blue and iron oxide. 
These additions are harmless, as they ai'e not soluble in water. 

Cftfyrotate, — C'ocoa, from which chocolate is derived, is 
widely different in composition from tea and coffee. In addi- 
tion to its active principle, theobromin, which is identical with 
caffein and thein, it contiiins nearly 50 per cent of fat, wliich 
renders it an article of higli nutritive value. 
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Mate, or Paraguay tea, guarana, and coca are used to a 
considerable extent in some parts of South America as substi- 
tutes for coffee and tea. Their composition is not well known, 
but their effects are believed to depend upon alkaloidal princi- 
ples similar to caffein and thein. 

TOBACCO. 

Closely connected with the subjects treated in this chapter 
are the effects of the constant use of tobacco upon the human 
system The depressing effects of tobacco, due principally to 
the nicotine upon the nervous and digestive systems, have long 
been recognized. Recently, however, it has been found that 
very serious symptoms are produced upon the sense of vision by 
the constant or excessive use of tobacco. A special form of 
amaurosis, termed tobacco amaurosis, has been frequently noticed 
since attention was first called to it by Mackenzie. 

[The following additional works are recommended to the 

student : — 

• 

Thos. K. Chambers, on Diet in Health and Disease. — Edward Smith, 
on Foods. — Forster, Ernahrung, in Pettenkofer u. Ziemssen^s Handbuch 
der H^'giene. — Munk und Uffelmann, Die Emahrubg des Gksunden und 
Kranken Menschen.] 



CHAPTER W, 



Soil. 



Hippocrates treated at length, in one of his works, of the 
6amtary iiiflueiiees of the soil. Others of the older writers, 
especially Herodotus and Galen, called attention to the same 
subject, and Vitruvius, the celebrated Roman architect, who 
flourished about the beginning of the Christian era, taught that 
a point of first importance in building a dwelling was to select a 
site upon a heahhy soil, 

From this time until the beginning of the eigliteenth cen- 
tury, very little of value is found in medical literatui'e bearing 
upon this subject. In 1717, however, Ijancisi published his 
great work on the causes of malarial fevers, in which he laid 
the foundation for the modem theory of malaria, and pointed 
out the relations existing between marshes and low-lying lands 
and those diseases by common consent called malariaL Other 
authors of the eighteenth and the early part of the nineteenth 
centuries refer to the connection between the soil and disease, 
but exact investigations have only been made within the last 
thirty years. 

When it is considered that the air that human beings 
breathe, and mucli of the water they drink, are influenced in 
their composition by the matters in the soil, the great importiince 
of possessing a thorough knowledge of the physical and chemical 
conditions of the soil becomes evident to everv one. 



PHYSICAL AND CHEMICAL CHARACTERS OF THE SOIL. 

In the hygienic, as in the geological sense, rock, sand, clay, 
and gravel are included in the consideration of soils. 

The soil, as it is presented to us at the surface of the earth, 

(121) 



122 



TEXT-BOOK OF HYGIEM:. 



is the result of long ages of disiiitegmtion of the primitive 
rocks by the action of the elements, of the decomposition of 
organic remains, and, possibly, of accretions of cosmicul dust. 
Tlie principal factor, liowever, is the action of water upon rock, 
in leveling the projections of the earth's surface produced by 
volcanic action. 

Soils vary considerably in physical and chemical constitn- 
tion* A soil may, for example, consist exclusively of sand, of 
clay, or of disintegrated calcareous matter. Other soils may 
consist of a mixture of two or more of these, together with 
vegetable matter undergoing slow oxidation. In forests, a layer 
of this slowly-decomposing vegetable matter of varying thick* 
ness is found, covering the earthy substratum. This organic 
layer is called hnmjf.% and when turned under by plough or 
spade, and mixed with tlie saiid or clay base, it constitutes the 
ordinary agricultural soih 



THE ATMOSPHERE OF THE SOIL, OR GROUND-AIR, 

The interstices of the soil are occupied by air or water, or 
by both together. The soil's atmosphere is continuous with, 
and resembles in physical and chemical pro|K?rties, that which 
envelops the earth. Its proportion to the mass of the soil 
de|)ends upon the degree of porosity of the sod, and upon the 
amount of moisture present. In a very porous soil, such as, for 
example, a coarse sand, gravelly loam, or coarse-grained sand- 
stone, the amount of air is much greater than in a clayey soil, 
gi^anite, or marble. So, likewise, when the soil contains a Inrge 
proportion of water, the air is to this extent excluded. The 
porosity of tlie various soils, as evidenced by the amoiuit of air 
contiiined m them, is much greater than would, at first thought, 
l>e supposed. Thus it has been found that porous sandstone 
may contain as much as one-third of its Ijulk of air, while the 
proportion of air contained in sand, gravel, or loose soil may 
amoimt to from 30 to 50 per cent. 

The grotmd-air is simply the atmospheric air which has 
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penetmted into the interstices of the soil and takt^ii port in t!ie 
various clieniieal decompositions going on there. In cons^eqnence 
of these chemical changes tlie relative proportions of the oxygen 
and carbonic acid in the air are changed — oxygen disappearing! 
and giving place to carbon dioxide. It is well known tliat 
during the decay of vegetable matter in the air carbon dioxide 
is formed; one constituent of this componnd, tlie carbon, lieiug 
derived from the vegetable matter, while the oxygen is taken 
from tlie air. Hence, if this action takes |)lace where there is 
not a very free circulation of air, as in the soil, the air there 
present soon loses its normal proportion of oxygen, which enters 
into combination with tlie carbon of tlie vegetable matter to 
form carbon dioxide. 

Thirty years ago, MJI. Bonssingaidt and Levy, two dis 
tinguislied French chemists, examined the air contained in 
ordinary agricultural soil, and found tliat the oxygen was 
diminished to about one-lialf of the proiwrtion normally present 
in atmospheric air, while the carbon dioxide was enormously 
increased. The exact results obtained by Boussingault and 
Levy were as follow: — 

In 100 volumes of ground-air tliere were 10.35 volumes 
of oxygen, 79*91 vohimes of nitrogen, 9.74 volumes of carbon 
dioxide. In atmosplierie air, on the other hand, there are in 
100 volumes 20.9 volumes of oxygen, 79.1 volumes of nitrogen, 
0.04 volume, or aliout ^\ of 1 per cent, of carbon dioxide. 

In spite of the striking results obtained by the.se two 
chemists, very little attention was paid to them by sanitarians, as 
very few seemed to have any clear notion of the relations exist- 
ing between the motions of the air above-ground and that under- 
ground. 

In 1871, however. Professor von Pettenkofer, of Munich^ 
iblished the results of Ins own examinations uito the constitu- 
HoTi and physical conditions of the ground-air, and the relations 
of the latter to the i>ropagation of epidemic diseases. These re- 
searches, whicli created a wide-spread interest in the subject, 
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were extended by otlier observers in all parts of the world. 
These observers, prominent among whom were Professors Fleck, 
Fodor, and Soyka, in Germany; Drs. Lewis and Cunningliam, 
in India; Prof, William Ripley Nicliols, in Boston; and Sur- 
geons J. H. Kidder and S. IL Griffith, of the U. S* Navy, in 
Wasliington, demonstrated tliat the oierease of carbon dioxide 
in the ground-air is due to increased vegetable decomposition 
and to lessened permeability of the soil. A permeable, that is 
to say, a sandy or gravelly soil is Ukely to contain less carbon 
dioxide in its atmosphere than a dense, less permeable clay, 
although the amount of decomposition going on and the pro- 
duction of carbon dioxide in the former may considerably ex- 
ceed the ktter. In the loose, sandy soil the circulation of tlie 
air is less obstructed, and the carbon dioxide may easily escape 
and be diffused in the superincumbent air, while the close-pored 
clay imprisons the carbon dioxide and prevents or retards its 
escape into the air above. 

TJie disappearance of oxygen from the ground-atmosphere 
is coincident with the production of an equivalent amount of 
carbon dioxide. It appears from this that in the soil an ox* 
idation of carbonaceous substances takes place, the product of 
which is found in the excess of carbon dioxide in the ground-air. 

Professor Nichols has found the proportion of carbon di- 
oxide in the air takeu from a depth of 3 metres below the 
surface in the "made-hind" of Boston to amount to 2L21 per 
thousand, the observation having been made in August* In 
December, at a depth of 2 metres, the proportion was 3.23 per 
thousand. Fodor, in Huda-Pesth, found the proportion of carbon 
dioxide to be 107.5 per thousand (over 10 jjer cent*), the air 
having been taken from a depth of 3 metres. 

The ground-air also teems with micro-organisms of various 
kinds, these beini? occasionally pathogenic. While in the great 
majority of instances the micro-organisms found are ordinary 
mold or fermentation fungi and bacteria of decay and putrefac- 
tion, disease-producing bacilli have also been observed in a 
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number of instances. Among the latter arc tlie bacillus of 
tetanus (Nicolaier), of anthrax (Frank), of malaria (Klebs and 
Tommasi-Cnideli)/ of malignant oBdema (Koch and Gaffky), 
and of typhoid fever (Tryde), 

It may not be inappropriate to refer here to the claim of 
Professor Domingos Freire, of Brazil, to the discovery of the 
germ of yellow fever in the soil of a burial groimd near Rio 
Janeiro. The exhaustive investigations of Dr. G. M. Sternberg, 
of the U. S. Army, under the direction of tlie government, have 
disposed effectually of the claims and pretensions of the Brazilian 
scientist, and established the fact that Freire's organism has no 
palliological significance whatever^ — at all events, that it has no 
relation to yellow fever. 

Cholera bacilli have not been found in the soil, but C. 
Frankel has shown experimentally that they can grow and 
multiply in the soil at various depths. At a depth of 1^ 
metres their development was constant and progressive 
throngliout the year. 

When the soil is dry, these organisms may be carried hither 
and thither in the movements of the gi*ound-air, and thus infect 
the air of contiguous localities, or be transported to a distance. 

Movements of the ground-atmosphere arc principally due 
to differences of pressure and tem|T€rature in the air above- 
groimd. Owing to snch differences the air from the soil fre- 
quently permeates houses, entering from cellars or basements. 
In winter, when the air of houses is Aery much more heated 
(and consequently less dense) than the air out-of-doors, 
the difference of pressure thus caused draws tlie ground-air up 
through the house, while the cold, external atmosphere fiene- 
trates the soil and occupies the place of the displaced ground- 
air.^ A similar effect occurs in consequence of heavy rains, 

» While tbe patho(fenlc8l|riiificaiiceof Kl«h%' baHtltu mataHie itnot gemnXlf Bceepttd^ 
ft la tbdiifTbt prnper, for the «Ji« of completBDom, to Inctiidis It among the organlsnift »oiii<tlm«i 
founti In the miIL 

• It lA« of cowrie, not Jitriclly correct to say tbai the fclr it drawn t»p throtigli the house 
by the dlmlnutfnn of preKNure; it being rather forced out of the foil by the colder and tletieer 
outAlilc ftir'. but the |)hr»&e )» ftufflcicntly exact aiid will bo reftdUy uuderatood. 
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The water fills up the interstices of the soil near the surflice, and 
forces tlie ground-air out at points where the pores remain open. 
These places are the drj^ ground under buddings, where the air 
escapes and passes through floors and ceilings into the liouse 
above. Heavy rains may thus be the cause of poMution of the 
air in houses. The greater the porosity of the soil, the more 
likely is this to happen. This pollution of the house^ir may 
be prevented by having impervious floors and walls to cellars 
and basements, or by interposing a layer of charcoal between 
the ground and the floor of the liouse. The latter does not 
prevent the passage of the ground-air, but the charcoal layer 
absorbs or arrests the noxious matters, — filters the ground-air, 
as it were. 

In the spring and early summer the ground being colder 
than the air above it, and the ground-air consequently heavier 
and denser, the latter is not easily displaced. It is, perhaps, 
due to this fact that those infectious diseases which are proba- 
bly dependent upon tlie movements of tbe ground-air arc less 
prevalent in the spring and early summer than in the latter 
part of the summer, autumn, and early winter. In the autumn 
the ground-air being w^armer than the air above ground is easily 
displaced by the latter and forced out into the streets and houses 
to be iiispired by men and animals. The same conditions may 
explain the greater Hkelihood of infection at night, wliich is 
proven for such diseases as malarial and yellow fevers. The 
colder outside air penetrates the interstices of the soil and forces 
out the impiue ground-air. 

The researches of Fodor have demonstrated that the pro- 
portion of carbon dioxide in the ground-air may be taken as an 
approximative measure of the impurity of the soil whence the 
air is taken. The influence of the permeabOity^ of the soil, as 
before pointed out, must, however, not be overlooked in esti- 
mating the signification of the carbon dioxide. Fodor has 
shown tliat the proportion of carbon dioxide in the ground-air, 



and consequently the amount of 



decomposition, 
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itest in Jiily and least in March. That the carbon dioxide 
is 'derived from tlie decomposition of vegetable matter has been 
proven by Pettenkofer. This observer examined specimens of 
air brouglit from the Lybian desert, and found that the pro}X)r- 
tion of carbon dioxide in the ground-air was exactly the same 
as in the air collected above-ground. There being no vegetable 
growth in the desert there can, of course, be no vegetable 
decomjK>sition going on in the soil. 

The excess of carbon dioxide in the ground»air is an indi* 
cation of the deficiency of oxygen, as has been shown. The 
air at a depth of 4 metres below the surface was found to 
contain only from 7 to 10 per cent of oxygen — one-half to one- 
third of the normal proportion. Many basements occupied by 
people as living-rooms extend from 1 to 3 metres under-ground, 
and hence are liable to be supplied with an atmosphere approach- 
ing in impurity that just mentioned. It requires no very vivid 
imagination to appreciate the dangers to health that lurk in such 
habitations. 



TOT WATER OF THE SOIL, OH GROUND-WATER. 

At a variable depth below the surface of the groiuid, a 
stratum of earth or rock is found through which water passes 
with difficulty, if at all. Above this there is a stratum of water 
w^hich moves from a higher to a lower level, and which varies 
in depth at different times according to the amount of precipita- 
tion (rain- or snow- fall), and according to the level of the nearest 
body of water toward which it flows. This stratum of water 
is termed the gronnd^icater^ and has within the last few years 
assumed considerable importance from its apparently close rela- 
tions to the spread of certain of the infectious diseases. The 
direction of horizontal flow of ground-water is always toward 
the drainage-area of the district. Thus, it is usually toward 
lakes, rivers, or the sea. Rains, or a rise in the river, cause a 
rise in the ground-water, whUe long-continued dry weather, or 
a low stage of the river which drains off the ground-water, 
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causes a full in the latter. On the sea-coast tlie grouiaUnatcr 
oscillations probably correspond with the tides. The writer is 
not aware of any observations made to determine Uiis point, 
with the exception of a single instance mentioned by Dr. De 
Cliaumont. In Municli, w^here the ground-water flows toward 
the river Isar^ whicli divides the city, it has ijeen found that the 
annual range or oscillation (the difference between the highest 
and lowest level during the year) is 3 metres, whde the hori- 
zontal movement amounts to 5 metres per day. In Buda-I'esth 
the annual range was found by Fodor to be less than 1 metre, 
wliile in some portions of India it amounts to more than 12 
metres. As it is from the ground-water that the greater portion 
of the supply of drinking-water in the country and in \illages 
and small towns is drawn, it becomes at once manifest how 
important it is to prevent, as far as possible, pollution of this 
source. Cess-pools and manure-heaps and pits, of necessity, 
contaminate the soil and also ground-water for a distance below 
and around them, and such water is clearly unfit for drinking 
and otiier domestic purposes. "Hence, tlie reason why wells 
shoidd not be placed too near privies and manure-heaps or pits 
becomes apparent. 

Between the level of the ground-water, or that portion of 
the soil where its pores are entirely occupied by the water — 
where, in other words, the ground is mtfiiraled — and the surface, 
18 a stratum of earth more or less mold ; that is to say, the 
interstices of tlie soil are partly filled with water and partly with 
air. It is in this stratum that the processes of organic decay or 
putrefaction are most rapicUy going on, in consequence of which 
the pollution of the ground-air occurs. The oxidation of non- 
nitrogenous matter in the soil results in the formation of carbon 
dioxide. On the other hand, nitrogenized compounds are 
oxidized into nitric acid and nitrates. When, however, putre- 
faction occurs, nitrous acid, or nitrites and ammonia, are formed, 
the oxidation not proceeding far enough to result in nitric acid. 

Recent observations seem to show that these processes of 
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decomposition arc initiated and ];opt up by miinite organisms 
termed bacteria^ yii^t as fermentation in liquids eon taining sugar 
can only take place in tlie presence of the yeast-plant. It has, 
bt»en found that when non-putrefactive decomposition goes on:^ 
there are always present mnltitudes of one variety of these 
minute organisms; while if putrefactive decomposition is going 
on, a number of other varieties of these organisms are present. 
Just as^ wlien a fermenting liquid becomes putrid, the yeast- plant 
■ disappears and its place is taken by the ordinary bacteria of [nitre- 
* faction, so in the soil, if the access of oxygen, which is necessary 
to the life of the bacteria of decay, is prevented, these organisms 
die and are succeeded by the organisms of putrefaction. It has 
been Ibund that in a soil saturated with water the bacteria of decay 
cannot live, while those of putrefaction may flourish, because 
these latter organisms can sustain life and develop in the 
lahsence of oxygen. Professor Fodor's researches indicate that 
the most prominent organism of non-putrefiictive decomposition 
ror decay is that wliicb is termed by Cohn hacferiiaa lineola; and 
tliat the bacien'it/it ferrno is tlie principal organism of putrefaction. 

DISEASES SPREAD BT SOIL IMPURITIES. 
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Given now an area of soil, say the ground upon which a 
bouse or citj- is built, with a moist stratum in which the pro- 
cesses of decay are active, and imagine a rise in the ground- 
water. The ground-air, chargt^d with carbon dioxide and other 
products of decomposition, is forced out of the pores of the. soil 
by the rising ground-water, and escapes into the external air^ 
or through cellars and Iniseraents into houses, and may there 
produce disease. But the saturation of the soil witli water prt*- 
Tents tlie furtlier development of the bacteria of decay, and this is 
checked, or putrefaction may take place. If now the ground- 
water sinks to its former level or below, the processes of decay 
again become very active in the moist stratum, and large quan- 
tities of carbon dioxide and other inorganic compounds are 
produced. If the gerous of infectious or contagious diseases 
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have been introduced into the soil, they also multiply and may 
escttpc with the movements of the ground-air into the external 
atmosphere, and there produce their infective action. This, it is 
held by Pettenkofer and his followers, is what actually occurs in 
cliolera and typlioid fever. Professor DeChaumont has laid 
down the rule that a soil with a persistently low stage of ground- 
water, say 5 metres below tlie surface of the ground, is healthy; 
a persistently high stage of ground-water, less than H metres 
below the surface* is unhealthy; while a fluctuating level of the 
ground-water, especially if the changes are sudden and violent^ 
is very unhealthy. This would lead us to expect that places 
w here this fluctiuition is very great w ould show a large mortality 
from such diseases as are attiibuted to impurities in the soil. 
And this we find esiiecially true in India. In certain localities 
in India, cholera, for example^ is endemic; tliat is to say, the 
disease is never entirely absent in such localities. Calcutta is 
one of these places. The rainy season begins about the first of 
May and continues until tlae end of Ortoljt^r. During the next 
six montlis there is very little rain. It is fair to assume that 
the ground-water rises during tlie rainy season and cliecks decay 
and the multiplication of the germs of the disease in the soil, 
and that these processes become more active as the dry season 
advanres and the ground-water level flills. If we note the 
deatb-mte from cholera in Calcutta it will be found that it bears 
a distinct relation to the movement of the ground-water The 
deatlis from cholera begin to increase from October and reach 
tlieir lieight in April. Dr. Macpherson, wlio has written a very 
elabomte history of Asiatic cholera, shows this relation very 
clearly. For twenty-six years the average rain-fall was 157 cen- 
timetres. From May to October 142 centimetres felU while the 
remaining 15 centimetres fell from November to April. The 
avemsje number of deaths from cholera annuallv was 4013. 
Of these, 1238 died in the miny season, while 277d» nearly 
three-fourths, died during the period of dry weather. 

In the cholera epidemics of 1866 and 1873 in Buda-Pesth, 
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tlie same relations existed between the ground- water and the 
cholera. As the level of ttie ground- water rose the cholera 
dimiuished, while the disease increased upon the sinking of the 
ground-water. Exactly the same behavior was exliibited by the 
disease in Munich hi 1873. 

There seems good reason to believe that typhoid fever is 
propagated in consequence of movements of tlie ground-water, 
in the same way as above explained for cholera. This does not 
exclude the infection of drinking-water by the disease-germ, 
since much of the drinking-water used, as before stated, is drawn 
from the ground-water. Pettenkofer, Buhl, and Virchow have 
shown that the death-mte from typhoid fever has a distinct and 
definite relation to the ground- water oscillations. This has been 
incontestably proven for two cities, Munich and Berhn. Wlien 
the level of the ground-water is above the avernge, typhoid fever 
decreases; when it is below tlic avenige, the number of cases 
becomes greater* Dr. H. B. Baker has demonstrated that the 
fluctuation of the ground-water level in the State of Miclntran 
is similarly followed by a change in the morbility and mortahty 
from typlioid fever.^ Hence, it may be re^rded as an estal)hslicHi 
law that the rise and fall of the ground-water bears a derinite 
relation to the morbility rate of typhoid fever. 

Nearly thirty years ago Dr. Henry I. Bowditch, of Boston, 
called attention to the frequent connection between cases of 
pidmonarj^ consumption and dampness of the soil upon wliich 
the patients lived. After a very extended and laborious investi- 
gation Dr. Bowditch formulated these two propositions: — 

** First. — A residence in or near a damp soil, wliether tliat 
damjmess be inherent in the soil itself or caused by percohition 
from adjacent ponds, rivers, meadows, or spruigy soils, is one of 
the principal causes of consumption in Massacluisetts, probably 
in New England, and possibly other portions of the globe, 

^^ SecmuL — Consumption can be checked in its career* nnd 



• Tbc R«lat1«n of the D<>ptb of Water In Weill to tbe CauaatJoo of Typbold Fever, 
Public HciAlth, VOL x, p. 1^4-21^ 
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possil)ly — nay, proljalil} — prevcntcil in some instances by atten- 
tion to this law.'" 

Dr. Bnchanan, of England, about the same time showed 
that the thorough drainage of certain English cities had mark* 
edly diminished the deaths from consumption in the drained 
cities. So far as tlie writer is aware, not a single fact has been 
establislied wdiich militates against the law laid down by Dr. 
Bowditch, and so strongly supported by the statistical researches 
of Dr. Buchanan, yet hardly any notice has been taken of these 
residte by physicians. Few know^ anything of them, and still 
fewer seem to have made practical use of such knowledge in 
advising patients. As coiToborative of the views of Dr. Bow* 
ditcli, the rarity of consumption in high and dry mountainous 
districts or plateaus may be cit€*d, 

A recent study of the topographical distribution of con- 
sumption in the State of Pennsylvania, by Dr. William Pepiier, 
apparently confirms Dr. Bowditch*s conclusions in nearly every 
particular* It is now known that the direct cause of consumt> 
tion is the bacillus tuberculosis, discovered by Dr. Robert Koch. 
Tlie rehition betwc*en soil-moisture and the increase of consumi)- 
tion will probably be found in the more favorable conditions 
of development of the tubercle bacillus funiislied by a moist 
medium. 



DISEASES OF ANIMALS PROBABLY DUE TO SimLAR CONOmONS OF 

THE SOIL. 

The modem study of the sanitni7 relations of the soil is 
still in its infancy. Whatever definite knowledge lias Ijcen 
gained relates merely to physical or chemical conditions of the 
soil and its atmosphere and moisture, or possibly the relations 
of these to the spread of certain diseases in human beings. But 
there is, ix'rhaps, a wider application that may be made of such 
knowledge than has been heretofore suggested. The domestic 
animals which form such a large portion of the wealth of this 

t CoDtiimpticni to New England luid Elti^where, 2(] eU., p. 67. Sottoii, 1H66. 
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country — Horses, 
and coiitiigious diseases, as well as are human beings, ami many 
niiilions of dollars are lost annually by the ravages of such 
diseases. Now, from what is known of such diseases as sjjleHW 
fever among cattle, and of the so-called siriae playne, it does 
not appear improbable to the writer that the source of infection 
is a soil polluted by the poisonous germ of these diseases, just 
as it seems demonstrated that cholera and typhoid fever and 
possibly malarial fevers are so caused. The laborious investiga- 
tions of iL Pasteur in France have shown that the cause of 
splenic fever, when once introduced into a locality, will remain 
active for months, and even years, and it seems probable tliat a 
study of the soil in its relations to the diseases of domestic 
animals is a subject to wliich attention may profitably be 
given. 

It is well known that milch-cows frequently suffer from a 
disease identical in its nature with consumption in human 
beings. It is believed by many that the milk of sueli animals 
is not only unfit for food by reason of its poor quality, but that 
it may convey the disease to human lieings when used as food. 
The observations of Bowditch and Buchanan, quoted above, 
show that consumption in man may be, and doubtless is, 
frequently ciiused by soil- wetness. It seems probable that the 
same cause should produce simihir eflects in the lower animals, 
and it is the writer's firm conviction that an examination into 
the circumstances under which cows become attacked by con- 
sumption would prove this probability a fact 



DRAINAGE. 

In many soils dminage is necessary in order to secure a 
constant level of the ground-water at a sufficient depth below 
the surface. I)niina*»fe and sewerage must not be confounded 
with eacli other. Drainage contemplates only the removal of 
the ground-water, or the reduction of its level, while sc^werage 
aims to remove the refuse from dwellings and manufactories. 
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excremcntitioiis matters, waste-water, and other 
products, and in some cases the storm- w^ater. 

Sewers should never be used as drains, although for 
economy's sake sewer- and drainage- pipes may be laid in the 
same trench. Sewer-pipe must l)c perlectly air-tight and water- 
tight to prevent escape of its liquid or gaseous contents into the 
surroiuiding soil and rendering it impure. Drainage-pipe, on 
the other hand, shoidd be porous and admit water freely from 
without; Escape of the contents of tlie drain-pipe into the 
surrounding soil will not produce any pollution of the latter. 

The best material for drains is porous earthenware pipe, or 
the ordinary agricultural drain-tile. Coarse gravel or broken 
stones may also be used, and prove efficient if the drains are 
properly constructed. Referring again to the aphorism of 
Froiessor DeChaumont^ that a ix*rsistently low ground-water, 
say 5 metres down, or more, is healthy; that a persistently high 
ground-water, less than IJ metres from the surface isunheaUliy; 
and that a fluctuating level, especially if the changes are sudden 
and violent, is very unhealthy, the necessity appears obvious 
that in the construction of drainage-works tlie drains shoidd be 
placed at a sufficient depth to secui^ea level of the ground-water 
c consistent with heahh. This depth should never he less than 
3 metres, and, if possible, not less than 5 metres. Cai*e must be 
taken timt tlie outtlow of the drain is unobstructed, in order 
that the soil may he kept properly dry at all times. 

In the absence of a projier mechanical system of dminage, 
the planting of certain trees may efficiently drain the soil. It 
has been found that the eucalyptus tree has produced drying of 
the soil when planted in sufficient numbers in marshy land. 
The roots absorb a prodigious quantity of water, which is then 
given off by evaporation from the leaves. Sunflower-plants have 
a similar effect upon wet soils. 



CHAPTER V. 
Removal of Sewage. 

In all larger communities certain arrangements are neces- 
" sary to secure a prompt and efficient removal of excreta and 
the refuse and used water of households and manufacturing 
establishments, the sweepings of strt^ets, and raio-w^ater. 

The total quantity of excremeutitious products — f^ces and 
urine — for each individual, inchiding meu^ women, and children, 
has been estimated by Professor von Pettenkofer as 90 grammes 
of ftecal and 1170 grannnes of urinary discharge daily, Tliis 
would give for a population of 1000 persons 34,000 kilogrammes 
of fs3eces and 428,000 litres of urine per year. If to this is 
added a minimum allow^ance of 159 litres of water per day to 
vneh individual, a complete sewTrage system fijr a population 
of lOOO persons would require provision for the discharge of 
160.000 litres of sewage jmssing through the sewers every day. 
In this estimate storm- water and such accessory feeders of the 
scw^age are omitted. 

The organic matters contained in sew^age, even if free from 
the specific germs of disease, give rise to noxious emanations, ^ 
wliich, when inhaled, probahly produce a gmdual depravement 
of nutrition that renders tlic system an easier prey to disease* 
For this and other reasons it is important tliat such measures be 
adopted as will secure the removal of sewage matters from tlie 
immediate vicinage of houses as quickly as possible after they 
have been discharged. 

The impregnation of the soil with sewage produces a con- 
tamination of ground-air and ground-water, which may bet^ome 
a source of grave danger to health. By polluting the ground- 
water it eventually vitiates the well-water, which is nearly always 
derived from that source. 

(135) 
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The system of removal of excrementitious matters which 
any community will adopt depends to a considerable extent upon 
financial considerations. Although the sanitarian must insist 
upon the pre-eminent importance of the cause of public health, 
his suggestions will receive little attention from municipal or 
state legislatures unless they can be carried out without involv- 
ing the community too deeply in debt. For this reason it is a 
matter of great pnictical importanee tliat the student of sani- 
tary science slionld make himself familiar with tlie relative cost 
as well as with the hygienic significance of the various methods 
of sewage removal in use. 

Tlie different systems in use for the removal of sewage 
mutters may be considered in detail under the following five 
heads: — 

1. The common privy, or privy- vault systems. 

2* The Rochdale or piil system, and its modifications, 

3. The earth- or asli- closet system. 

4. Tlie pneumatic system of Licruur. 

5. The water-carriage systems. 
L The Prlrtj uml Prtvi/'Well Sf/stems. — While from a 

sanitary point of view privies of all kinds, whether wells or 
cess-pits, are to he unreservedly condemned, it is not likely that 
they will cease to be built ibr many years to come. It becomes 
neees.saiy\ therefore, to point out by what means the objections 
against them may he diminished, and tlieir evil consequences in 
some measure avertc^d. 

In the first place, a privy-vanlt should he perfectly water- 
tight in order to prevent pollution of the surrounding soil by 
transudation of the contained excremental matters. The walls 
should he of liard-l>miied brick laid in cement. The cavity 
should be small in order that the contents may be frequently re- 
moved, and not allowed to remain and putrefy for months or 
years. A water-tight hogsliead sunk in the ground makes an 
economical privy-tank or receiver. A privy must not be dug in 
a cellar, or in too close proximity to the house- walls. Unless 
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these last precautions 

mass of decomposing fiecul matter in the privy will constantly 

ascend into and |>erraeate the air of the house. 

All privies should be ventilated by a pipe passing from just 
nndta- tlie jirivy-seat to a height of about a metre above the 
roof of the house. A gas-flame, kept burning in the upper portion 
of this pipe, will increase its ventilating power by creating a 
strong and constant upward current. 

Deodorization of the contents of privies may he secured in 
a measure by means of su!|)biite of iron, phenyle, carbolic acid, 
or dry earth. Tlie iirst named is probably tlie most economical, 
most easily applied, and very effective. A solution containing 
from I to 1 kilogramme of the salt in 4 litres of water is pouiTd 
into tlie privy as otlen as necessary to prevent offensive odors. 
This soiution may be conveniently prepared by suspending a 
basket or bag containing about 25 kUograraraes of the sulphate 
in a barrel of water. In this way a saturated solution will be 
mnintained until the salt has been entirely dissolved. Plienyle 
is likewise a good deodorizer as well as an excellent disinfectant. 

The most rigid deodorization by chemicals will, however, 
be less effective than thorougli ventilation, for it must be re- 
membered that tlie mere destruction of an oft'ensive odor is not 
equivalent to removing all the deleterious properties tliat may 
be present. It is not at all certain that those elements of sew- 
age which are the most offensive to the sense of smell are most 
detrimental to health. 

Privies should be emptied of their contents at stated inter- 
vals. A strict snper\'ision sfioukl Ik* exercised over them by the 
munici])al authorities in cities and towns to prevent overflowing 
of their contents. 

In many places the method of remoiing the contents of 
pri^nes is the primitive one with shovel, or dipi>er and bucket. 
In most cities and large towns, how ever, the privy-vaults ur tanks 
are now em|>tied by means of one of the so-called odorless excavat- 
ing machines, of which there are a uumber of diflerent patents. 
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Tlie process is rarely entii-cly odorless, howe\'er, as the careless- 
ness of the workmen frequently permits offensive gases to escape 
and pollute the air for a considerable distance. All tlie different 
forms of the apparatus act upon the pneumatic principle. One 
end of a large tube is carried into the cess-pool or vault to be 
emptied and the other attaclied to a piunp, by means oi* wliieh 
the iliatcrial is pumped into a strong barrel-tank carried on 
wheels. At the top of the tank is a vent, over which is phiced 
a small charcoal furnace to consume the foul gases escaping 
from the vent. 

In some cities and many of the smaller towns and villages 
in tliis country the primitive midden or pit system is still in use. 
A sliallow pit is dug in the ground, over which is erected the 
privy. "When the pit is full anoilier is dug close by the side of 
it, and the earth from the new pit thrown upon tlie excrement 
in the old one. Tlie privy is then moved over the new pit, and 
this is used until it too becomes fulL The proceeding is re- 
peated as often as the pit becomes filled up with the excreta, 
until in the course of a few years all the avoibd*le space in a 
yard has been honey-combed with tlie pits. Tlien the custom 
adopted in overcrowded cemeteries is followed, namely, the first 
pit is dug out again and the cycle is repeated. 

In other cities the privy-well sysk^m is largely in use. Tliis 
is — next to the midden or shallow pit just described — the most 
pernicious system for the disposal of excreta that can he 
imagined. Tlie wells are dug to such a depth as to reach the 
subterranean flow of water, in which tlie excremental mjitters 
are constantly carried off. Hence these receptacles never tiil up, 
and never need cleaning. For this reason they are popular with 
property owners ; for, next to the primitive midden, they are tlie 
most economical of all the various methods adopted. Tho utter 
peniiciousness of the sys^tem is, however, plain, because tlie soil 
for a considerable distance around each of these wells Iteeomes 
a mass of putrid tilth, contaminating the ground-water which 
feeds the drinking-water sup^dies in the vicinity ; polluting also 
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le gronnd-air, which eventually reaches the surface, or tlie in- 
terior of houses, when the pressure of the outside atmos[*]iere 
diminislies or tlie ground-water level rises. It must, therefore, 
be evident that the best ventilating arran icemen ts, or the most 
thorough and consistent disinfection, can have verj' little, if any, 
effect In removing the very grave objections to tliis baneful 
By&tcm. 

The privy-well system for tlie removal of excreta cannot be 
recommended for adoption by any stuiitarian. 

2. The Rochdale^ or Pail-clmet Si/ufcm, — The Roclidale 
system of removal of excreta lias won the supjwrt of many dis- 
tinguished sanitarians on account of its simphcity, its economy, 
and its comphance witli most sanitary rcquirements. The ex- 
creta, both sohd and liqnid, are received into a water-tiglit pail, 
either of wood or metaK and removed once or oftener a week, 
a clean and disinli^cted pail being snbstitut^^'d for the one 
removed. In Hochdale, Manchester, and Glasgow in Great 
Britain, in Heidelberg in Germany, and in other cities abroad, 
w^iere this system has been introduced, it has worked satisfac- 
torily. In this country a modification of the pail system, linown 
as the Eagle Sanita,r>^ Closet, has been introduced by a firm in 
Charleston, S* C. The receptacle consists of an enameled-iron 
reservoir, with a neck just large enough to fit under the seat of 
the privy, and a quantity of disinfectant solution is put into the 
^receptacle to prevent putrefaction of the excreta* The recep- 
les are replaced by clean ones every week. 

Mr. James T. Gardner, Director of the New York State 
Sanitury Survey, siiys, in a sjx^ial report on methods of sewerage 
applicable in small towns and villages, conceniing the pail 
system * : — 

'^Rochdale is a city of some 70,000, and Manchester of 
betAveen 400,000 and 500,000 inhabitants. The higher class 
of houst^s are allowed to have water-closets, but four-fifths of 
the people are obliged to have ' pail-closets * in their yards built 

• Second AnnuU Report of New York aut« B^^urU of UQ^lth, pp. 230, 321 , 
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arrording to plans of the Hciilth Department Their essential 
leaturo-s are; A tiiiy;-stone Hoor, raised a tew inches above the 
level of the yard ; a hinged seat, with a metal rim underneath 
for dirceting urine into the pail, which stands on the flag directly 
liencatli tlie seat; a liinged front and back to the seat, so that 
the pail or tub may l)e easily taken out and the place cleaned ; 
and a 6-inch ventilating pipe from under tlie seat to above the 
roof. In Iloclidale tlicy use a wooden pail or tub made of half 
of a thsuscd paniffine cask, holding about 40 kilogmmmes; iu 
Manchester the 'pail' is of galvanized iron ami holds 40 litres. 
Under the direction of the authorities, they are removed once a 
week in covered vans, which bring clean tubs to be put in tlie 
place of the full ones taken away. Each tul> is covered witti a 
close-fitting double lid before removaL The tubs arc taken to a 
depot, where tlieir contents are deodorized and prepared as 
manure by mixing with ashes and a smiiU proportion ofgypsum 
to fix the ammonia. Subsequently, street-sweepings and the 
refuse of slaughter-houses are added. At Manchester there is 
by the side of each closet a very simple asli-siller, from wliich 
the ashes lall into the tub and help to deodorize its contents. 

" The manure at Rochdale sells for about four-fifths of the 
cost of the collection and |H*eparation. 

'' In 1873 tlie net cost to the town of removing and dispos- 
ing of the house dry refuse and excrement was only about $95 
per annum 'per 1000 of population,^ — less than 10 cents a person 
per annum, 

'* The system has been in operation more than twelve years, 

*^ The tubs are removed in the day-time without offensive 
odor. 

"Where ashes are frequently tbrnwn into the tubs at Man- 
chester, veiT littk^ odor is to l>e perceived in the closets. 

" For tlie villages of the State, whicli can have no general 
water-supply, I would unhesitatingly advise the use of the 
*pail* or tub syst4jm as practiced in Manchester, England, as 
being, from a sanitary point of view, an immense improvemeut 
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over tlie death-breodiiig prlvt/'Vanlfs in common use. The 
cheapness of the plan and the smalliiess of the original onllay 
of brains and money, in comparison with that needed to bnild 
a good sewer system, w-ill make it possible to introdnce a tub- 
privy system into most villajj^rs half a centur}' before sewers 
would meet with any coiu^ideration. 

" At a small cost the existing pri^T-vaults can be cleaned 
and filled, and the privies altered into healtliful tub-closets. The 
town anthorities must then arrange for tlie removal of tlie tubs 
once a week, and for their thorough cleansing and disinfecting. 
Any isolati*d Iiouse, or group of houses, cfin use the tub system, 
taking care of it themselves. If the plan is adopted in villages 
it will doubtless spread into the country, and become the most 
powerful means of abolishing tlie fatal privy-vaidts which are 
poisoning tlie larm-wells," 

3. Earth' and Ash- CImetj^\ — The earth- and ash- closets 
are devices in use to a large extent in England, and to a less 
degree in this country, for the purpose of rendering human ex- 
creta inodorous by covering them immediately after they are 
voided with dry earth or ashes* The earth-closet is the inven- 
tion of the Rev. Henry Moule, of England, and consists of an 
ordinary commode or closet, the essential feature of which is a 
reservoir containing dried earth or ashes, a quantity of which, 
amounting to about twice the quantity of fa3ces voided, is thrf>wn 
upon the evacuation either by hand or by means of an auto- 
matic apparatus called a "chucker." Just as in the ordinaiy 
water-closet, by raising a handle a supply ol' water is thrown 
into the hopper to wash dow^n the f[eres into the soil-pipe, so, in 
the usual form of the earth-closet, raising the liandle prcijects a 
quantity of earth upon the evacuated faeces and urine. By this 
moans the excreta are rendered entirely inodorous and dry. 
The contents of the closets may be collected into a heap in a 
dry place. In tlie course of a few months the organic constit- 
uents have become oxidized, and the earth may be used over 
again for a number of times. A well-known sanitarian states 
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that lie has used sifted anthracite eoal-ashes ten or twelve times 
over in the rourse of thrtn? years, Durinj^ this timr tlie material 
under no circumstances gave any indication that it was ** any- 
thin*^ but ashes, with a shght admixture of garden soiL"* 

Dr, Buclianan, of England, comparing th<^ advantages of 
tlie earth-closet with those of the water-closet, says; ''It is 
cheaper in original cost ; it requires less repairs ; it is not in- 
jured by frost ; it is not damaged by iniproi>er substances being 
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thrown dow n it ; and it very greatly reduces the quantity of 
water required by each household/** 

In cities and towns the removal of the excreta should be 
carried out by or under the immediate direction of the nni- 
nicipal sanitarj^ authorities. If this is neglected, abuses are 
liable to creep in which will vitiate the performance of any 
system, however faultless, if properly managed. 

IVIany advocates of the pail, dry earth, or privy systems urge 
the advantage of the large quantity of valuable manure which 

» TUe 8antt»ry Dralniire of lloaftet mud Tomia, WArioB, p. 290. 2d ©d., 1881. 
* Quutad In Wiring, Above cited, p. StSl 
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can be realized by converting: tbe excremental matters into poii- 
drette and other fertilizing compounds. Experience has shown, 
however, that the cost of preparing a satisllictorj^ fertdizer from 
human excrement is much greater than can be realized from its 
sale. In all places in Great Britain and the conthient of Europe 
\vhere it has been tried the decision is against its pnicticahility. 
The agricultural consideration should, liowever, be a secondary 
one, if tlie systems mentioned are economical and meet the 
sanitary requirements (which the privy system certainly does 
not). The adoption of one or other of them may be secured 
where more perfect but more complicated and expensive systems 
may be out of the question. 

4. The Pnemntitie System of Lteruur. — A system which 
seems to be usefid in larger cities, especially where the topo- 
graphic^d conditions are such as to render necessary mechanical 
aid in overcoming obstacles to natiu'al drainage, is the pneu- 
matic* system devised by Captain Liemur, of Holland, and 
generally known as the Liemur system. It consists of a set of 
soil-])ipes running from the water-closets to central district 
rest. ivoirs, from wiiich the air is exhausted at stated mtervals. 
A\*lien a vacuum is created in the reservoir the contents of the 
water-closets and soil-pipes are driven forcibly into the reservoir 
by the pressure of air. The district reservoirs are connected by 
a separate system of pipes witli a main depot, and the tninsler 
of the fiecal matter from the former to the latter is also accom- 
plished with the aid of pneumatic pressure. The complete 
system of Liemur provides that at the main depot the ftecal 
matter shall be treated with chemicals, evaporated, and con- 
verted into a dry fertilizer — poiidrctte. It ap^iears from the 
published reports that while the system has been partially 
adopted in three Dutch cities, in only one of them, Dortrecht, 
has tlie maclunery for manuliicturing [wudrette been established. 
With reference to this Erismann ' says: ''It seems never to have 
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been in regular working order, lor the fecal masses are mixed 
with street-sweepings and aslies into a com post-mass, which 
causes no little discomfort in the neighborhood by the offensive 
odors. In Amsterdam the fecal matters, which frequently do 
not find a ready sale, are jmrtly made into a eonipost with 
sweepings, partly used to fertilize meadows, or simply discharged 
into the water," 

As to the practical working of the system the opinions 
differ widely. While tlie majority of sanitarians, including 
Virchow, von Pettenkofer, and Mr. Rawhnson, object to it as 
not fultiihng the demands of hygiene, tlie system has also been 
criticized by engineers as not being in accordance with the well- 
known principles of their science.* 

Two other plans for the removal of ftecal matter by pneu- 
matic pressure have been invented, namely, the Shone and tlie 
Berlier systems. Neither of these has been adopted to any 
considerable extent. Both seem to the author to fall far short 
even of the merits of the Liernur system. 

5, The Water* C(fni((f/c Sf/niem of Sewerage^ — Two sys- 
tems of removal of sewage by water-carriage are in use at the 
present time. They are technically known as the "combined" 
and the '' sepamte " systems. In the former, which is the sys- 
tem upon whicli the most of the sewers in this country are 
constructed, all excreta, kitchen-slops, waste-water from baths 
an4 manufacturing establisliments, as well as storm- water, are 
carried off in the same conduits. In the sejmrate system^ on 
the other hand, the removal of the storm* water is provided for, 
eitlier by surface or under-ground drains, not connected with the 
sewers proper, in which oidy the discharge from water-closets 
i and the refuse- w at er from houses and factories are conveyed. 
In tlie separate system the pipes are of such small calilu'e that 
rconstant flow of their contents is mainUiined, preventing 



* PjitH?r»by Maj. O, H. Latrobe and Col. Geo. E. Waring. Jr., Iti Hfth Blrnnial Report 
Md. Stat* Ikjaril of Health. Sec also, in fairrjr of nystetn, a paper by Dr. L\ W. Cbanceliort In 
» puliltcaiicin, anil an elaborate doscrlptlon by the same aulUor In Trans. Med* and Chlr. 
^Ffteulty uf Md^ i088b 
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deposition of sus|>ended matters and diminishing decomposition 
and the formation of sewer-gas. 

In the combined system, on the other hand, the sewers 
mnst be made large enough to receive the maximum rain-fall of 
tlie district. This requires a calibre greatly in excess of the 
ordinary needs of the sewer, and furnishes favorable conditions 
for the formation of sewer-gas and the development of minute 
vegetable organisms. The ordinary flow in a sewer of large 
calibre is usually so sluggish as to promote the deposition of 
solid matters and the gradual obstniction of the sewer. 

It is the opinion of the most advanced sanitarians that the- 
separate system I'ultills the demands of a rational system of 
sewerage better tlian any otlier at present in use. The ohjec* 
tions to the combined system are so many and so grcnit that it 
does not seem advisable for sanitary authorities to n^commend 
the construction of sewers on this principle in the future. 

The separate system of sewerage, indorsed as it is by high 
engineering and sanitary authorities, and by a satisfactor)% pmc* 
tical test of nine years in the city oi' Memphis and of six years 
in the town of Keene, N. II., seems to the author to jiossei^'s 
merits above any other plan for the removal of excreta and. 
house-wastes. Tlie following description is from a imper by 
C'oL George E. Waring, Jr. : '' A ix^rfert system of sanitary 
sewemge would be something like the following; No sewer 
should be used of a smaller diameter than 6 inches (15 centi- 
metres): a, because it will not be safe to adopt a smaller mze 
tlian -i-inch (10 centimetres) for housc^drains, and tlie sewer 
nnist be large enough to surely remove whatever may he^de- 
livered by these; A, because a smaller pipe than 6-inch would 
be less readily ventilated than is desimhle; c, and because it is 
not necessary to adopt a smaller radius than 3 inches (5 centi- 
metres) to secure a cleansing of the channel by reasonably 
copious flushing. 

"No sewer should be more than 6 inches (15 centimetres) 

in diameter, until it and its branches hav€ accumulated a 

to 
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sufficient flow at the hour of greatest use to fill this size half full, 
because the use of a larger size would he wasteful, and because 
when a suffirient ventilating capacity is secured, as it is in the 
use of a 6-iuch pipe, tlie ventilation becomes less complete as 
the size increase?*, leaving a larger volume of contained air to 
be moved by the friction of tlie current, or by extnineous in- 
fluences, or to lie acted upon by changes of temperature and 
of volume of flow within the sewen 

*'The size should be increased gradually, and only so 
rapidly as is made necessary by the tilling of the sewer half 
full at the hour of greatest flow, 

t^ Every point of the sewer sliould, by the use of gaskets 
or otherwise, l>e protected against the least intrusion of cement, 
wliicli, in spite of the greatest care, creates a roughness that is 
liable to accimiulate obstructions. 

" Tlie upper end of each branch sewer should be provided 
with a Field's flusli-tank of sufficient capacity to secure the 
thorough daily cleansing of so much of the conduit as from its 
limited flow is liable to deposit solid matters by the way. 

'* There sliould he sufficient man-holes, covered by open 
gratings, to admit air for ventilation. If the directions already 
given are adhereil to, man-holes will not be necessary for cleans- 
ing. The use of the flush-tank will be a safrguard against 
deposit. With the system of ventilation about to he described, 
it will suffice to place tlie man-holes at intervids of not less than 
moo fc^et (305 metres), 

** For the complete ventilation of the sewers it should be made 
compulsory fur every householder to make liis connection without 
a trap, and to continue his soil-pijx? above the roof of his house. 
That is, every house connection should funiish an uninter- 
rupted ventilation-channel 4 inches (10 centimetres) in diameter 
throughout it^ entire length. This is directly the reverse of the 
system of connection that should he adopted in the case of 
storm- water and street-wash sewers* These arc foul, and the 
volume of their contained air is too great to be tlioro uglily ven- 
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tilatcd by such appliances. Their atmosphere contains too much 
of the impure gases to make it prtidciit to discliarge it tlirough 
liouse-drains and soil-pipes. With the system of small pipes 
now described, the flushing would be so constant and complete 
and tlie amount of ventilation furnished, as compared to volume 
of air to be changed, would be so great^ that wliat is popularly 
known as * sewer-gas ' would never exist in any part of the 
pubhc drains* Even the gases produced in the traps and pijies 
of tlie house itself woukl be amply rectified, diluted, and removed 
by the constant movement of air through tlie latter. 

"All house connections with the sewers should be through 
inlets entering in the direction of the flow, and these inlets 
should be funnel-sliaped so tliat their flow may be delivered at 
the bottom of the Mcwer, and so that they may withdraw tlie air 
from its crown ; that is, tlie vertical diameter of the inlet at its 
point of junction should be the same as the diameter of the 
sewer, 

*' All changes of direction should be on gradual curves, and, 
as a matter of course, the fall from the head of each bratich to 
the outk^t should be continuous. Reduction of grade witliin 
this limit, if considerable, should always be graduak 

^SSo far as circumstances will allow, the drains should be 
brought together, and tliey should finally discharge through one 
or a few main outlets. 

'*The outlet, if water-locked, should have ample means for 
the admission of fresh air* If open, the mouth should be pro- 
tected against the direct action of the wind* 

"It will be s<^en that the system of sewerage here described 
Is radically different iVom the usual practice. It is cleaner, is 
much more completely ventilated, and is more exactly suited to 
the work to be performed. It obWates the filthy accumulation 
of stre(*t-manure in catch-basins and sewers, and it discharges all 
that is delivered to it at the point of ultimate outlet outside the 
town before decomposition cun even begin* If the discharge is 
of domestic sewage only, its solid matter will be consumed by 
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fishes if it is delivered into a water-course, and its dissolved 
material will be taken up by aquatic vegetation* 

"The Hmited quantity and the uniform volume of the 
sewage, together with the absence of dilution by rain-fall, will 
raalve its disposal by agiicultural or chemical processes easy and 
reliable, 

"The cost of construction, as compared wdth that of the 
most restricted storm-water sewers, will be so small as to bring 
tlie improvement witliin the reach of the smaller communities. 

"In other words, while the system is the best for large 
cities, it is the only one tliat can be afforded in tlie ease of 
small towns. 

"Circumstances are occasionally such as to require extensive 



jineering works for the removal of storm-water 
hannels. 



through very 



3p channels. Ordinarily, tlie removal of storm-water is a very 
simple matter, if we will accept the fact that it is best carried, 
so far as possible, by surface gutters, or, in certain cases, by 
special conduits, placed near the surface. 

"It is often necessar)% in addition to the removal of house- 
waste, to provide for the drainage of the subsoil. This should 
not be efFected by open joints in the sewers; because the same 
0|>ening that admits soil-water may, in dry seasons and porous 
soils, permit the escape of sewage matters into the ground, 
wdiich is always objectionable* 

"Soil- water drains may be laid in the same trench with the 
sewers, but preferably, unless they have an independent outlet, 
on a shelf at a liiglier level* When they discharge into the 
sewer they should always deliver into its upper part, or into a 
man-hole at a point above the fiow-line of the sewage."^ 

The establishment of a system of sewerage presupposes a 
constant and abundant supply of w^ater to keep*all closets clean 
and all house-dniins and street-sewers well flushed. Where tliis 
cannot be obtained, sewers w^ould be likely to prove greater 
evils tlian benefits. In sucli cases one of tlie methods of removal 
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of excreta before mentioned, either the pail- or earth- eloset 
system, should be adopted. 

The final disposal of sewage is a problem that depends for 
its solution partly upon the agricultural needs of the country 
around the city to be sewered, partly upon the proximity of 
large bodies of water or running streams. When the city is 
situated upon or near large and swiftlj-flowing streams, the 
sewage may be emptied directly into the stream without seriously 
impairing the purity of the latter, although the principle of thus 
disposing of sewage is wrong. DUution, deposition, and oxida- 
tion will soon remove all appreciable tmces of the sewage of 
even the largest cities. Where, on the other liand, the stream 
is inadequate in size to carry off' tlie sewage, or where, as in the 
Seuie and Thames, the current is sluggisli, some other method 
of final disposal must be adopted. 

In many cities of Great Britain and the continent of Europe 
the disposiil of the sewage by irrigation of cultivated laud has 
been practiced for a number of years. The reports upon the 
working of the system are generally favorable, although some 
sanitarians express doubts of the efficiency of the system. In 
using sewage for the irrigation of land, two objects are secured : 
first, the fertilization of the land b\ the nicUiurial constituents 
of the sewage, and, second, the purification of the liquid portion 
by filtration through the soil. Tlie organic matters which have 
been held back by the soil undergo rapid oxidation in the presence 
of air and the bacteria of decay, and are converted into plant- 
food, or into hannless compounds. Sewage irrigation, as prac- 
ticed in Euro|)e, must make provision for the disposal of a very 
large proportion of water in the sewage (street-wash, storm- 
water), which requires much larger areas of land than would be 
needed if only sewage material proper (water-closet and kitchen- 
waste) was to be tlms disposed of In this country a practical 
exi>eriment has recently l>eeu made at Fullman, Illinois, dr*livering 
only the sewage materials above mentioned upon the irrigation 
area. The success of the experiment is said to be satisfactoiy. 
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All land used for sewage irrigation should be drained with 
draiu-tile at a depth of 3 to 6 I'cet (1 to 2 metres) below the 
surface, in order to promote a rapid carrj^ing oif of tlie watery 
portion of the sewage, purified by tiUratiou through the soil. A 
sandy loam is the best soil for irrigation. Clay is not sufficiently 
permeable to air and water^ wliile pure sand allows the sewage 
to pass through too readily, before the organic matters in it 
have been sufficiently oxidized. It has been shown that the 
roots of plants assist hirgely in tlie oxidation of orgiinic matter. 

The entire process of collecting and finally disposing of 
sew^age matters, from the moment they are received in tlie liouse- 
receptacles until discharged into the swiftly-flowing stream or on 
the sewage farm, should be void of offense to the senses of siglit 
or smell. With a proper constrnetion and management of 
sewerage w^orks, on the Hues indicated in ttiis chapter, it is 
believed these results can be attfiined. 

During the past two or three years a number of experi- 
ments have been made in this country with various processes for 
the disposal of excreta and garbage by cremation. In a gencml 
way the principle may be pronounced a success, although its 
proper appUcation in practice is still under discussion. 

[The following works give fuller detaUs upon the matters 
treated in the two foregoing chapters: — 

EHsmaan^ Eiitferming tier Abiallstofre. Hdbeh. d. Hygiene, etc., 
II Th., I Abtb., 1 niae.^C. F. Folsom. Seveutli Re(>ort Mnss. Stata 
Board of Health, 18TG, p. 276, — ^Soyka, Stiidte-reiui^nng^ in Realency* 
elopanlie d. ^esi. lleilk,, litl. xiii, \\ 14 el aeq, — Pettenkuler, The Sanitixry 
Relfitiotia of llje Soil, in Pup. Sei. Monthly, voL xx, p» 882, 4(iH.--^llohi^, 
Address on State Medicine, iu Junni. Am. Med. Ass'n^ Jidy^ 1»8T.^ — Cor- 
field and Parkes, The Treatment and Utilizatiun of Sewa<^ei 1887. — Re- 
ports of Alie Committee on Destruction of Garbage and Refuse, Public 
Health, vols, xiv and xv.] 




CHAPTER VL 

Construction of Habitations* 



The importance of obsemng the prineiplcs of hygiene in 
the coustruction of habitations tor human beings is not suffi- 
ciently appreciated by the pul>lic. Architects and builders them- 
selves have not kept pace with the sanitarian in the study of the 
conditions necessary to he observed in building a dwelling-liouse 
which shall answer the requirements of sanitary science. 

In an investigation conducted by Dr, Villerme* it was found 
that in France, from 1821 to 18*27, of the inhabitants of arron- 
dissemcnts containing 7 percent of badly-constructed dwellings, 
1 i>erson out of every 72 died ; of inliabitants of arrondissements 
containing 22 per cent» of badly-constructed dwellings, 1 out of 
65 died; while of the inhabitants of arrondissements containing 
38 i)er cent, ol' badly-constructed dwellings, 1 out of every 45 dicnl 

Insepamble from the question of the deiective construction 
of dwellings is that of overcrowding in cities, because the most 
crowded portions of a city are at the same time those in wliich 
the construction of dwellings is most defective from a hygienic 
stand-\»oint. The following tables show the relations of the 
death-nite to density of population in various large cities of 
Enroi)e, and also the relations between overcrowding in dwell- 
higs and the mortality from contagious diseases : — 

Table XV H. 

RELATION OF DRATH-KATK TO DENSITY OF POPtTLATlON. 



City* 



Avenife DciUh^mto |ier 
lUUO Iulj;ibiiutitA. 



Loiitlon - . , 
Berlin . . . 

Paris . . , 
St. Petersburg 
Vieiinu . . , 




^ piloted ill iteiii«ut7Clopo»di» d. ges. HeUk, Bd il, 7L 
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In Glasgow, the death-rate in apartments with L31 occu- 
pants is 21.7 |>er 1000, while in apartments with 2.05 occuimnts 
the rate is 28.6 per 1000. 

In Buda-Pcsth, iu 1872^73, it was found that out of ever)' 100 
deaths from all causes there were, from contagious diseases : — 

20 deatlis in dwellings with I to 2 jj^rsons in each room. 
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Dr. Jose A, do los Rios gives the following statistics, bear- 
ing upon the mortality of cholera, in relation to the number of 
persons occupying one room when attacked by it : — 

Of 10,000 persons attacked by cholera, and living 1 person 
to the room, 68 died. 

Of 10,000 persons attacked by cholera, from 1 to 2 to the 
room, 131 died. 

Of 10,000 persons attacked by cholera, living 2 to 4 to the 
room, 219 died. 

Of 10,000 persons attacked by cholera, hving 4 or more to 
the room. 327 died, 

Tliese figures show very clearly the vital importance of the 
application of sanitary laws in the construction and occupation 
of dwellings. 

Another curious and suggestive point is presented by some 
statistical researches on the mortality of BerUn, in regard to tlic 
death-rate among persons living in different stories of houses. It 
was found, for example, that the mortality^ in fourth-story dwell- 
ings is higher than in the lower stories. Even basement dwell- 
ings furnish a lower deatli-rate. Still-births, es^x^cially, occur 
in a larger proportion among the occupants of the ujiper stories 
of houses. This may be explained by the unfavorable effects of 
frequent stair-clirahing, especially in pregnant women. 

It is in the death-rate among young children that the effects 
of overcrowding and unsanitxiry constrnction of dwellings are 
esptxiaUy manifest. The mortality returns from all the large 
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cities of the world give mournful evidences of tliis every 
summer. 

The researches of Dr. H, I. Bowditch upon soil-wetness, to 
wliieh reference has already been made in a previous chapter, 
snow conclusively that persons living in houses situated upon 
or near land habitually or excessively wet, are especially prone 
to be attacked by pulmonary consumption. Dr. Buchanan* has 
corrobomted the truth of Dr. Bowditch's observations by show- 
ing, from tlie records of a number of cities and towns of Great 
Britain, that, with the introduction of a good drainage system, 
bringing about a depression and uniformity of level of the 
round-water, the mortality from consumption and other dis- 
eases verj^ markedly diminished. The following table, showing 
the proportionate amount of this diminution^ is abridged from 

the official reports* : — 

Table XV UL 

RE.SULTS OF SANITARY WORK, 
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The followhig points must be taken into account in building 
a house in accordance with sanitary principles : — 

L — ^SITE. 

The building-site should be protected against violent 
winds, altliough a free circulation of air all around the house ' 

* NInili ami Tf rilli Ucjuirt* of tlie niediinl ofHcer l4> the Privy Council. 
> Baaitary Eogineeriiiii:, Uaidwlu L&tluuxL, p. 2. Chiciigo, 1S77. 
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must be secured. Close proximity to cemeteries, marshes, and 
injurious manufacturing establishments or industries must be 
avoided if possible. A requisite of the highest importanee is 
the ability to command an abundant supply of pure water for 
drinking and other ])uq>oses. A neglect of tliis precaution will 
be sure to result to the serious incouveoience, if not detriment, 
of the occupants of the house. 

II. CHARACTER OF THE SOIL. 

The soil should be porous and free from decomposing ani- 
mal or vegetcible renuiins, or excreta of man or anirnuls. It 
should be freely permeable to air and water, and the highest 
level of the ground-water should never approach nearer tlian 
3 metres to the surface. The Huctualions of the ground-water 
level should be limited. In this connection, attention is again 
called to the aphorism of Dr. DeChaumont. ^ 

It is impossible to say positively tliat any kind of soil is 
either healthy or unliealthy, merely from a knowledge of its 
geological characters. The accidental modi lying conditions 
above referred to, vi/.., organic impurities, moisture, the level 
and fluctuations of the ground-water, are of much greater 
importance than mere geological formation. The late Dr. 
Parkes, how^^^er, regarded the geological structure and conforma- 
tion as of no little importance, and sunmiarized the sanitary 
relations of soils, variously constituted, as follows 'i^ — 

"1. The Granitk\ Me(amorphif\ iiHif Trap liotks^ — Sites 
on these formations are usually healthy; the sloi>c* is great, water 
runs off readily; tlie air is comparatively dry; vegetation is not 
excessive; mai'shes and malaria arr comptLrati\ely infrequent; 
and few impurities pass into the drinking-water. 

"When these rocks have been wTathered and disintegrated 
they are supposed to be vmhealthy. Such soil is absorbent of 
water; and tlie disintegrated granite of Hong Kong is said to 

» Chapter tv, p 130. 

• PiiMJtical Hygiene, «tti ed., vol. U p. 8W. 
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be rapidly permeated by a fungus; but evidence as to the effect 
of disintegrated granite or trap is really wanting, 

**ln Hmzil tlie syenite becomes coated with a dark sub- 
stance and looks like plumbago, and the Indians beheve this 
gives rise to 'calentura,' or fevers. The dark granitoid, or 
nietamorphic trap, or honiblendic rocks in Mysore, are also said 
to cause periodic fevers; and iron hornblende, especially, was 
affirmed by Dr. Heyne, of Madras, to be dangerous in this 
resjx^ct. But the observations of Richter on similar rocks in 
Saxony, and the fact that stations on the lower spurs of the 
Himalayas on such rocks are quite healthy, negative Heyne*8 
opmion. 

*'2. The Clay Slate, — These rocks precisely resemljle the 
granite and gmnitoid formations m their effect on health. They 
have usually much slo])e, are very impermeable, vegetation is 
scanty, and nothing is addetl to air or drinking-water. 

**They are consequently healthy. ^A'ater, however, is 
often scarce, and as to the granite districts, there are swollen 
brooks during rain, and dry water-courses at other times swelhng 
rapidly after rains, 

*'3. The LimestOfie ami 3I*t<pieman Limentone Rocks, — 
These so far rt^semble the former that there is a good deal of 
slope and rapid passing off of w^ater. Marshes, however, are 
more common, and may exist at great heights. In tliat case, 
the marsh is probabl)- fed with water from some of the large 
cavities which in the course of ages become hollowed out in the 
limestone rocks by the carbonic acid in the rain, and form 
reservoirs of water* 

'•The drinking-water is hard, S[mrkling, and clear. Of 
the various kinds of lime^stone, tlie hard oolite is best and 
inagnesian is worst; and it is desirable not to put stations on 
magiiesian limestone if it can be avoided, 

*^4. The ChaH\ — The clialk, wljen mixed with clay, and 
permeable, forms a very healthy soil. The air is pure, and 
the water, though charged with calcium carbonate, is clear, 
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Sparkling, and pleasant. Goitre is not nearly so commoii, nor 
apparently calculus, as in tlie limestone districts. 

"• If the chalk be marly, it becomes impermeable, and is 
then often damp and cold. The lower parts of the chalky which 
are nnderhtid l)y gault clay, and uhich alf?iO receive the dminage 
of the parts above, are olten very malarious; and in America 
some of the most marshy districts are in the chalk. 

" 5. 77te Safidafones. — The permeable sandstones are very 
liealthy; both soil and air are dry; the drinking-water is, how- 
ever, sometimes impure. If the sand be mixed with much clay, 
or if clay uuderltes a shallow saud-rockj the site is sometime^ 
damp. 

^^ The hard millstone-grit formations are very healthy, and 
their conditions resemble those of granite. 

'*6. Gravels of any depth arc always healthy, except wdieu 
they are mucli below the general surface, and water rises through 
tliem. Gravel hillocks are the healthiest of all sites, and the 
water, which olten flows out in springs near the base, being 
held up by the underlying clay, is very pure. 

''7. tSands. — Tliere are both healthy and unhealthy sands* 
The healthy are the pure sands, wliich contain no organic 
matter, and are of considerable depth. The air is pure, and so 
is often the drinking-water. Sometimes tlie drinkhig-w^ater con- 
tains enough iron to become hard, and even chalybeate. The 
unhealthy sands are those wliich, like the subsoil of the Landes, 
in southwest France, are composed of silicious jmrticles (and 
some iron) lield together by a vegetable sediment. 

''In other cases sand is unhealthy from underlying clay or 
laterite near the surface, or from being so placed that water 
rises tlirough its permeable soil from higher levels. Water may 
then he found within 3 or 4 feet of the surfiice; and in tins case 
the siind is unhealthy and often malaiious. Impurities are 
retained in it and effluvia traverse it. 

''In a third class of cases the sands are unhealthy because 
they contain soluble mineral matter. Many sands (as, for ex- 



CHARACTER OF THE SOIL. 



157 



I 



p 
I 



ample, in the Punjab) eontain magnesium carbonate and lime- 
salts, as well as salts of the alkahes. The driukiog-water may 
thus contain large quantities of sodium chloride, sodium carbon- 
ate, and even lime and magnesian salts and iron. Without 
examination of the water it is impossible to detect these pointf^, 

*'8, Ciuf/^ Dense Marh^ ami Alluvial Soils Generallfj. — 
These are always regarded with suspicion. Water neither runs 
off nor nms through ; the air is moist; marshes are common; 
the composition of the water varies, but it is often impiu'e with 
lime and soda salts. In alluvial soils there are often alterations 
of thin strata of sand, and sandy, impermeable clay. Sluch 
vegetable matter is often mixed with this, and air and water are 
both impure. 

"The deltas of great rivers present these alluvial characters 
in the highest degree, and should not be chosen for sites, ff 
they must be taken, only the most thorough drainage can make 
them healthy. It is astonishing, however, what good can be 
effected by the drainage of even a small area, quite insufficient 
to affect the geneml atmosphere of the place; this sltows that it 
is the local dampness and the effluvia which are the most 
hnrtfnk 

*' 9. Cultivated Soils. — Well-cultivated soils are often 
healthy ; nor at present has it been proved that t!ie use of manure 
is hurtful Irrigated lands, and especially rice-tields, which not 
only give a gi-eat sm-face for evaporation, but also send up 
organic matter into the air, are hurtfuL In Noithern Italy, 
where there is a vei7 perfect system of irrigation, the rice- 
grounds are ordered to be kept 14 kilometres (8;7 miles) from 
the chief cities, 9 kilometres (5.6 miles) from the lesser cities and 
the forts, and 1 kilometre (1094 yards) from the smaller towns. 
In the rice countries of India [and America] tliis point should 
not be overlooked.*' 

Where a wet, impermeable, or impure soil must, of neces- 
sity, be chosen as a building-site, it should be thoroughly 
drained. The minimum depth at which drains are laid should 




158 



TEXT-BOOK OF HYGHINE. 



be not less than 11 metres below the floor of the cellar or base- ' 
ment. Such a soil shonld be covered with a thick, ini pervious ' 
layer of a.sphaltum or similar cement under the house, in order 
to pre\ent the aspiration of the polluted ground-air into the 
builduig. 

It is a frequent custom in cities to fill in iiTegularities of 
tlic building-site with street-sweepings aud garbage, which 
always contain large quantities of decomposing organic matters. 
This is a gross violation of the plainest principles of hygiene- 
It is ahriost erjually roprelicnsiblc to use such decaying or 
putrefying organic material for the purpose of grading streets 
or sidewalks in cities and towns,^ It should be the constant 
endeavor of all sanitary authorities to prevent polhition of the 
soil as much as possible in villages, towns, and cities. 

^Vhere houses are built on the declivity of a hill, the upper 
waU should not be built directly against the ground, as it woidd 
tend to keep the wall damp, A vacant space should be left 
between the wnll and the ground to permit free access of air 
and liglit. 

In addition to, or in default of, drainage, the drjing of soil 
can be promoted by rapidly-growing jilants, which absorb water 
from the soil and give it out to the air. The sunflower and the 
eucalyptus tree are the most available for this purpose. 

in. — THE MATERIAL OF WHICH THE HOrSK IS BUTLT. 

The nature of the most appro j)riate buikling material de* 
pends upon so many collateral circumstauces that definite rules 
cannot be laid down. As a general rule, moderately hard 
burned brick is the most serviceable and available material. It 
is easily permeable by tlie air, and so permits natural ventila- 
tion througli the walls, unless tliis is prevented by other means. 

* Daring IJ»p vpi*y fatal «<|iitlcpiie of yetlow fever in X<»w Orli-rinj*, in 1878, It wiw ii»e«T« 
ta1iie<l that a contmctor for utrc^et work nHetl the f^rbnif^e iind utreet'^rniivlngii to f^nulc the lied 
of the Ktreets. Even thouich in tliio cjks^ it may not have Jtiteiii*iflp<l the ©phleraic in thpue 
1r»rAl(tW, the prmctleH la «n noi^tmry in the simplest Kanitary 1:iwk tdnt it tiboiild nowhere li« 
toleratiKl. TTw? authnr Is »w»re. however* that the " maile-grounfl " nf nearly every city in thii 
eouiitry in eompo»ed IttHKely of ]Ti»t inch muterial. All f^uuftiihaiit ihould prot4 st 
ContinuAoce of thl9 pemkiouA ijrAcUco. 
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It docs not absorb and liokl water readily ; hence, damp walls 
are infrequent if brick is used. It is probably, of all building 
material^ the most durable. On aecount of itig porosity a brick 
wall is a poor conductor of heat. It therefore prevents the 
rapid cooliii;^ of a room in cold weatlier, and likewise retards 
the heatinjj: of the inside air from without in summer. Another 
very great advantage is its resistance to a very high degree of 
heat, brick being probably more nearly fire»proof than any 
other buikUng material. 

In hot climates hght wooden buiklings are advantageous, 
because they cool off very rapidly after the sun has disappeared. 
On account of the numerous joints and fissures in a frame 
building, natural ventilation goes on very readily and to a con- 
siderabk' extent 

Next to brick, granite, marble, and sandstone are the most 
serviceable building materials. Very porous sandstone is, liow- 
ever, not ver)^ dunibkf in cold chniates, as the stone absorbs large 
quantities oi" water, which, in consequence of the expansion 
accompanying the act of ffeezing, produces a gradual but 
prugressive disintegratioiL 

Tlie application of paint to the walls, either within or with- 
out, almost completely checks the transpiration of air throngh 
the walls, thus limiting natural ventilation. Calcimining, on 
the other hand, oifers very little obstruction to the passage of 
air. Wall-paper is about midway between paint and lime- 
coating in its obstructive effect on atmospheric transpiration. 

Newly-built houses should not be occupied until the walls 
have become dry. Moisture in tlie walls is probably d not 
infrequent source of ill health; it offers favorable conditions for 
the development of fungi (possibly of disease-germs), and, by 
filling up the pores of the materifd of w^hicti the walls are 
composed, prevents the free transpiration of air through 
them. 

Moisture of the walls is sometimes due to the ascent of 
the water from the soil by capiUary attraction. This can be 
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prevented by interposing an impervious layer of slate in the 
foundation-wall. 

Where the moisture is due to the rain beating against the 
outside walls, and thus saturating them if composecl of porous 
materials, a thorough exlenial coating of impervious paint will 
prove a good remedy, 

XV, IMERIOR ARRANGEMENTS. 

A. Size of Rooms^ and Venillatmg and Ileating Arrange^ 
ments. — The rooms in dwellinji^-houses should never be under 
2i metres in height from floor to eeiling. In sleeping-rooms 
the initial air-space sliould never be less than 35 cubic metres 
for adultSj and 25 cubic metres for children under 10 years of 
age. Provision must be made for changing this air sufficiently 
often to maintahi it at its standard of purity; i.e., less than 7 
paits of carbon dioxide per 10,000. The details for accomplisti- 
ing this will vary with the architects' designs, the material of 
w^iich the house is constnicted, the climate, and the season. 
The principles laid down in the section on ventilation (Cliapter 
I) should be adhered to. In cold weather the air should be 
warmed^ either before its entrance into the room or ailerward, by 
stove or fire-place, Galton's jacketed stove, or fire-place, seems 
to answer this puqxjse admirably. The details of the heating 
apparatus must lie left to individual taste, or other circum* 
stances. It may be noted, however, in jmssing, that the pre* 
vailing method of heating houses by means of hot air is objeo 
tionable for various reasons; partly, because the air is usually too 
dry to be comfortal>le to the respiratory organs ; partly, because 
organic matter is frequently present in large proportions, and 
gives the air an offensive odor when the degree of heat is high 
enough to scorch the organic matter. Both these objections 
are, however, removable; tlie first, by kecq)ing a vessel of water 
constantly in tlie furnace, so that the hot air can take up a 
fiuificient proportion of vapor in passing through, and, the second, 
by baring the furnace made large enough so that the tempera- 




, a, Mwti J b^ b, wltidftw-jaml>« ; c, c, wlnilow- 
»IIL Thlft cat renresi^iJi-N tlie vl**w from 
wUUirt the Bury V'lntilatiir, in operation. 
Jt in broken away at one eiiil to »liow the 
sash rai»od above lUe outer tioLe« Ui aUmit 
the air. 



inlets may be inserted at appropriate points in tlie walls of the 
room, facinfij toward the air, A simple arrangement is that known 
the Bury Ventilator, shown in Figs. 6 and 7. It consists 
of a wooden block interposed between the bottom of the lower 
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of canvas, binders' board, or maiiilla paper, 20 to 25 centimetres 
wide, across the lower portion oi" the window-frame, and then 
raising the sash 10 to 15 centimetres. The air will jmss in 
under the lower and between the lower and up|>er sashes and 
pass upward tow^ard the ceiling and then gradually diffuse itself 
through the room. In summer a counter*o[xniing may he ol> 
tained for the escape of foul air by lowering the upper sash, 
while in winter a stove or fire-place will furaish a good exit. 

Fig. 8 shows the probable course of the aii-ciirrents in a 
room ventilated by means of a firsh-air inlet near tlie ceiling 
and an open fire-place. A is the inlet; C the fire-place ; G the 
floor; i^, ceihng; E E, fines. 

B. Intermil WaU'Coaiing. — A point of considerable im- 
;portance in the ontfitting of dwelling-houses is the material 
used for coating or decorating tlic inside of the w^aUs» Green 
paint and green-colored wall-papers should be rejected. The 
reason for avoiding this color is the following : Bright-green 
pigments and dyes are largely composed of some compound of 
arsenic, w^iich becomes detached from the wall or paper w^hen 
dry. and, being inhaled, produces a train of symptoms which 
have been recognized as chronic arsenical poisoning. 5Iany 
cases have been reported in which serious and even fatal poison- 
ing has been produced in this way.^ It would be advisable, 
therefore, to discard all bright-green tints in paints and orna- 
mental paper-hangings. 

C. Lighting, — Provision should be made in all dwelling* 
houses for an abundant supply of sunlight. Every room should 
have at least one window opening directly to the sun. It is not 
sufficient to give an ample wiudow^-sjmce. w^hich should be in 
the proportion of one to five or six (>f floor-space, but the im- 
mediate surroundings of the house must be taken into account. 
Thus, close proximity of other buildings, or of trees, may pre- 
vent sufficient light entering a room, although the window- 



• ArMfDte In CerUin Green Colors, F. W. Draper. Third ArmoAl Re|>aft Mflaa. BUt^ 
1 of HeiUtht 1872, pp, 18^57. 
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space may be in excess of that required under ordinary 
circumstances. 

Some Ibrm of artificial liglxt will also be needed in all 
dwellings. Certain dangers are necessary accompaniments of 
all available methods of artificial illiiraination, Tlie danger 
from fire is, of course, the most serious. This danger is prob- 
ably Ic^ast where caudles are usc»d, and greatest where tlie more 
volatile oils (kerosene, gasolene) are employed. The use of 
candles results in pollution of the air by carbon dioxide and 
other products of combustion to a greater degree than when 
other illuminating agents are used ; tliey also give out a larger 
amount of heat in proportion to their power of illumiuation. 
Kerosene gives a good light when buraed in a proper lamp, and 
is cheap, but the dangers from explosion and fire are consider- 
able. The danger from explosion can be greatly reduced by 
always keeping the lamp filled nearly to the top, and never fill- 
ing it near a light or fire, Tlie danger of explosion is increased 
when the chimney of the lamp is broken, as then tlie tempera- 
ture of the metal collar, by which the bimier is fastened to the 
lamp, is rapidly raised' and the oil vaporized. If, at tlie same 
time, the lamp is only partially filled with oil, the space above it 
is occupied by an explosive mixture of air and the vapor of the 
oiL If this is heated to a sufficient degree an explosion will 
take place.^ 

The use of coal-gas is probal:»ly attended by less danger 
than the lighter oils, but by more than oilier means of illumina- 
tion. In addition to the dangers from fire and explosions, which 
are inevitable accompaniments of defects in the fixtures, the 
escaping gas is itself exceedingly {xjisonous from the large 
amount of carbon monoxide it contains. It is, in fact, a very 
frequent occurrence in large cities that persons are killed by the 
inhalation of gas whicli has escaped fi'om the fixtures or was 



> n. B. Bilker, ki Hef^ort ^ficli. State Boartl of HcAJtb^ IBTflv p. 48. 

t Hee an lJiHtn]ctiY« p«pL*r by Prnt E. C. Kedxii?, In Report Mich. Htnte Boud of HemJtli 
for l«77, p. ?1 et »eq. 
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allowed to escape from the burner through ignorance. That 
variety of illuminatiiig gas known as "water-gas" is more dan- 
gerous to inhale than coal-gas owing to the larger proportion of 
carbon monoxide contained in it. The '"natural gas" used as a 
fuel and illuminant in some places in the United States is esj>c- 
cially dangerous from the total absence of odor. The gas may 
escape in large quantity and fail to give notice of its presence 
except by an explosion, if ignited, or by producing asphyxia in 
those who incautiously venture into the air permeated by it. 

The electric light (Edison's incandescent system) is prob- 
ably open to less objection on the score of danger than any 
other of the illuminating systems mentioned. There is no trust- 
w^oithy evidence that the electric light has any imfavorable in- 
fluence on the vision, altliougli Regnault supposed it would have 
a bad effect upon the ocular luunors on account of the large 
proportion of the violet and ultra-violet rays it contained. In 
order to remove this objection Bouchardat advised the wearing 
of yellow glasses by tlinse connx'lled to use tliis light for close 
work. The advantages of the incandescent light, besides the 
brilliant wliite light it gives, are that it is steady and does not 
produce any heat, nor docs it pollute the air with carbon dioxide 
and other products of combustion. Professor von Pettenkofer 
has recently shown experimentally that the pollution of the air 
by the products of combustion is very nuich greater when gas 
is used than where the electric light is employed. The electric 
arc-liglits are extremely dangerous on account of the high poten- 
tial maintained in the wires, and the difficulty of thoroughly 
insulating the latter. Many deaths have occuiTcd from this 
source, and, indess a method is discovered and adopted by 
which the voltage of the arc-light current can be greatly dimin- 
ished without decreasing the efficiency of the light, this method , 
of lighting must soon be given up in cities, owing to its danger, 
not only to those directly brought in contact with the conductors, 
but to others who may indirectly get in the way of the errant 
current. 
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In writing, sewing, reading, or other work requiring a con- 
stant use of accurate vision, the light, whether natural or artifi- 
cial, should fall upon the ohject frotn above and on the left side. 
Hence, windows and hnrncrs should be at least at the heiglit 
of the shoulder and to the lefl of the jxn'son usiiij; the light 

Increased ventilation facilities must be provided where arti- 
ficial light (except the electric light) is usc*d to any extent. It 
has been calculated that ibr every lighted gas-burner 12 to 15 
cubic meti-es of fresli air per liour must be furnislied in addition 
to the amount ordinarily required in order to mamtaiu the air 
of the room at the standard ol' purity. 

v. WATER-SLTPLY. 

Tlie water-supply of a dwelling-house should be plentiful for 
all requirements, and its distribution should be so arranged that 
the supply for every room is easily accessible. Where prac- 
ticable, water-taps sliould be placed on every floor, both for 
convenience and for greater sniety in case of fire. It is also a 
result of oliservation that personal liabits of cleanliness increase 
in a direct ratio with the ease of obtaining the cleansing agent. 
The inmates of a house where water is obtainable with little 
exertion are mucli more likely to be cleanly in habits than 
where the water-supply is deficient or not readily procured. 



Yl. — HOUSE-DRAINAGE. 

Provision must be made for the mpid and thorough removal 
of waste-water and excrementitious substances from the liouse. 
This is most easily and completely accomplished liy well-con- 
structed water-closets and sinks. Water-closets should, however, 
not be tolenited in any room occupied as a living- or bed- room. 
It would doul*tless be very much more hi accordance with sani- 
tary requirements to have all permanent water-fixtures, water- 
closets, and bathing arrangements placed in an annex to the 
dwelling proper. In this way the most serious danger from 
water-closets and all arrangements having a connection with a 
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cess-pool or common sewer — permeation of the house by sewer- 
air — could be avoided, 

Water-elosets, however, presuppose an abundant supply of 
water. Unless tliis can be obtained and rendered available for 
flushing the closets, suil-pipe, and house-drain, the dry-earth or 
pail system should be adopted. Privies should not be coun- 
tenanced. Experience in several large cities of Euro|>e 1ms 
demonstrated* that the pail system can be adopted with advan- 
tage and satisfactorily managed even in large communities. 

As houscvdrainagc may be considered the first and most 
important link in a good sewerage system, a brief description 
will be here given of the details of the drainage arrangements 
of a dwelling-house. The rapid and complete removal of all 
faecal and urinary discharges, lavatory- and bath- wastes, and 
kitchen-slops must be provided for. For these purposes are 
needed, Jirsi^ water-closets and urinals, wash-basins and bath- 
tubs, and kitchen- or slop» sinks ; second^ a per j>endicular pipe, 
with which the foregoing are connected, termed the soil-pi j>e; 
and, ihinU ^ horizontal pipe, or house-drain, connecting with the 
common cess-pool or sewer. 

A, Water-Clmeis — There are five classes of water-closets 
in general use. They are the i>an-, valve-, plunger-, hopper-, and 
washout- closets. 

Pan-closets are those found in most old houses containing 
water-closet fixtures. Just under the bowl of the closet is a 
shallow pan containing a little water, in which the dejections 
are received. On raising tlie handle of the closet, the pan is 
tilted and the watered the same time is turned on, wiiich washes 
out the excrement and sends it into or throiigh the trap between 
the closet and tlie soil-pipe. It will be readily understood that 
the space required for the movement of the pan — the ''container," 
as it is termed — is rarely thoroughly cleansed by the passage of 
water tluoiigh it. Ftucal matter, paper, etc., gradually accumu- 
late in the corners of the container, and, as a consequence, pan- 
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closets arc always, after a brief period of use, foiiL There are 
other defects io the construction of tlie pan-closet which render 
it untrustworthy, but the one especially pointed out — the impos- 
sibility of keeping it clean — is enough to absohitcly condemn its 
use, from a sanitary point of view. It is decidedly the worst 
form of closet that can be used. 

Valve-closets are merely modifications of the pan-closet 
The bottom of the bowl is closed by a flat valve, w^liich is held 
in its place by a weight. By moving a lever the valve is tnnied 
down, allowing the excreta to drop into the container The only 
differences between the pan- and valve- closets are tliat in the 
latter a flat valve is substituted for the pan of the former, and 
tlmt this allows the container to be made smaller. Otherwise, 
tliere are no advantages in the valve-closet, C*onsidered from a 
sanitary sbind-point, tlie valve-closet is no worse than the pau- 
closet, and but very little, if any, better. 

The third variety, or plunger-closet, has several marked 
advantages over tlie two just described. The characteristic 
feature of tlie closets of this class is that the outlet, which is 
geucrally on one side of the howl, is closed by a plunger. This 
bow^l is always from one-third to one-half full of water, into which 
the excreta fall On raising the plunger, the entire contents of 
the bowl are rapidly swept out of the apparatus into the soil- 
pipe, the bowl tlioronghly washed out by a sudden discharge of 
water, and, on closing the outlet with the plunger, the bowl is 
ttgain partly fiUed with water. An overflow attachment prevents 
accumulation of too large a quantity of wjUer iu the bowl This 
overflow, however, sometimes becomes very foul and objection- 
able. The Jennings, Demarest, and Ilygeia are types of this 
class. Tlie principal objection is that the plunger sometimes 
fails to pro^K'rly close the outlet, allowing the water to drain out 
of the howl, and thus destroying one of its principal advantages. 
The mechanism is also somewhat complicated and Ukely to get 
out of order. 

The hopj>er-closet consists of a deep earthenware or enameled 
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^on bowl, with a water-seal trap dimrtly iitidemeath. The 
xcreta are i*ecoived directly into the proximal end of the trap, 
and when the water is turned on the sides of the bowl are 
w^ashed clean and everything in tlie bowl and trap swept directly 
into the soil-pipe. There is no complicated mechanism to get 
out of order, the trap is always in sight, and tlic entire appa- 
ratus can always be kept clean and inoffensive, as there are no 
hidden corners or angles for filth to lodge. This form of closet 
is, all things considered, one of the best for general use. 



FlO. 9.— TH8 *' Dbceco" Clusiet. (New FonnO 

The " wash-out " closets are of various sha|>cs, some having 
the trap in tlie bowl itself, others having a doulJe water-trap. 
They are generally simple in coustmction, and not likely to get 
out of order. They do not present any decided advantages over 
the simple hopper, although at the present time they are more 
used than any other form of closet. OF the recent improvements 
in this form of closet may be mentioned tlie ""A. G* M.»"^ shown 

t Manufactured by tbe Myers HanlUry Depot, New York. 
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in view with cistern in Fig. 10, and in section in Fig, 11, and 
the '^ Deceeo," Fig. 9^ invented by Col George E, Waring, 
In the latter the antomatie siphon principle, so ingeniously used 
by Rogers Field in the construction of the automatic ttusli-taiik, 
is applied to the scouring oi' a water-closet. Practical exijeri- 
ence lor six or seven years lias demonstrated the great usefulness 
of this closet. If the delivery of water from the Hushintf-cisteni 
is properly regulated, at first rapid to thoroughly wash out the 



FiQ. IL— Sectional View of "A, O, M," closet. 



closet and connections, and then slow to re-estahlish the proper 
deptli of seal in the trap, the closet should be thoroughly satis- 
factory in its working. 

Water-closets should not be inclosed in wooden casings, as 
is almost universally done* Everytliing connected with the 
closet, soil- and drain- pijK^s, water-sn]iiily, and all joints and fix- , 
tures should be exposed to view so tliat the defects can be imme- 
diately seen and easily corrected. By laying the floor and back 
of the closet in tiles or cement, such an arrangement can evea 
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be made ornamental, as suggested by Waring,^ who says tliat a 
closet ^' made of white earthenware, and standing as a white 
vase in a floor of white tiles, the back and side walls being 
similarly tiled, there being no meclianism of any kind inider 
tlie seat, is not only most cleanly and attractive in appearance, 
but entirely open to inspection and ventilation. The seat for this 
closet is simply a well-finished hard-wood board, resting on cleats 
a little higher than the top of the vase, and liinged so that it may 
be conveniently tnrned up, exposing the closet for thorough 
cleansing, or for use as a urinal or slo|)-hopper." 

Where the arrangement here described is adopted, extra 
urinals are unnecessary and imdesirable. Where they are used 
they should be constantly and freely flushed with water, other- 
wise they became very offensive. Tlie floor of the uiinal should 
be eitlier of tihng or enameled iron. 

B, Water- Supply for Glosefs, *--Tho water-supi)ly for flush- 
ing water-closets should not be taken directly from the common 
house-water supply, but each closet should have an independent 
cistern large* enough to liold a sufficient quantity of w^ater for a 
thorough flushing (20 to 30 litres) every time the closet is used. 
The objections to connecting the water-eloset directly with the 
common house-supply are, that there is oflen too little head of 
water to properly flush the basin; and, secondly, if the water 
be drawn from a fixture in the lower part of the house, wliile 
the valve of a water-closet in an upper floor is open at the same 
time, the water will not flow in the latter (unless the supply- 
pipe is very hirgc), but the foul air from the closet will enter 
the water-pii)e, and may thus produce tlangerous fouling of the 
drirdiing-water. Hence, separate cisterns for each water-closet 
slioidd always be insisted upon. 

The arrang(mient of these cisterns is often difficult to com- 
prehend. Fig. 12 shows the interior armngement of one form, 
The l)all-sha[>cd float, it, cuts off the supply when tlie tank is 
full, while opening the valve, ft, by means of the crank, e, dis- 

• 8aiilUry CoitilltloD of New Vork City, ScrfUier'i Mouthly, vol xxlt, No 2, June, 18U. 
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clmrges the water The rounded annex, d^ contains enough 
water to partly fill the closet-bowl and trap after the contents 
have been washed out by the rapid fiusli. 

(7. 7)'aps, — Every watc^r-closet, urinal, wash-basin, bath- 
tuli, and kitchen-sink should have an appro])riiite ti-ap between 
the fixture and tlie soil-pipe. The trap should be placed as 
near the fixture as practicable, as pointed out above; in the' 
t best forms of water-closet the bottom of the closet itself forms 
part of the trap. 



^ 
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Fro. iX^FixBUTSQ Cistern fob Watkr-Closets. 

Traps differ in shape and mechanism. The simplest and 
usually efiirient is the ordinary S-trap (Fifif. 13). Tliis tmp is 
of uniform diameter throtighout, and has no angles for the lodg- 
ment of filth. A fiee flush of water cleanses it perfectly, and 
it rarely fkils to furnish a sufficient obstruction to the passage 
of sewer-air from the soil-pipe, unless the water has evaporated, 
or been fijrced out under a back-pressure of air in the soil-pipe, 
or been siphoned outj and thus the seal brokcDt 
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The D-trap and bottle-trap are objectionable on account 
of the great liability of becoming fouled by filth lodging in the 
corners, while in the mechanical traps^ like Bowers* ball- valve 
trap, CudelFs trap, and others of this class, there is always 
danger of insufficient seal by filth adhering to the valve, and 
thus preventing its exact closure. 

Most of the traps now furnished by the dealers in plumbers* 

supplies have an opening in the highest part for attaching a 

vent-pipe. It has been found that the seal in most traps can be 

broken by siphonage, if the pressure of air on the distal side 

(the side toward the soil-pipe) of the trap is diminished, or, on 

tlie other hand, by increase of pressure in the soil-pipe the 

water in the trap may be forced back into the fixture, and thus 

sew^er-air enter the room. By providing for a 

free entrance and exit of air to the trap this 

/"^'s^ breaking of the seal can be prevented. The 

/ /^ I ventilation of traps is, however, an evil, as it 

L ^^ / funiishes an additional means of evaporation, 

and when the fixture is not in frequent (daily) 

use the seal is sooner broken. The elaborate 

extra system of ventilation of traps, so generally 

insisted upon by plumbers and sanitary engineers, is unnecessary. 

If the soil-pii^ is of the proper size and height, siphonage of 

traps wiW not be likely to occur. The waste-pii>e connecting 

the fixture and the soil-pipe should be as short as possible; in 

other words, all water-closets, urinals, baths, and lavatories 

should be placed as near the soil-pipe as practicable, in order to 

have no long reaches of foul waste-pipe under floors or in 

rooms. 

Dr. E. S. MoClellan has recently invented a trap which 
obviates many of the objections urged against all previous de- 
vices, and is intended to meet the defects of the S and other 
traps. It consists of a body containing a light, inverted cup, with 
its edges resting in an annular groove containing mercury, which 
forms an absolute seal against the escape of sewer-air. When 
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BOUSE-DRAmAGE. 

a slight diminution of pressure occurs on the server side of the 
cup, the greater external pressure Hfts the cup out of the 
mercury and permits a free inflow of air until the wonted 
equilibrium is re-established, when the cup drops back into the 
mercury by gravity, and effectually closes the trap against any 
outflow. With this trap siphonage of the seal is impossible. 
Fig. 14 shows this trap with the cup down, and Fig. 15 with 
tlie cup raised, allowing inflow of air. 

For an ordinary wash-bowl or bath-waste (which should 
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always be trapped), the Connolly globe*trap, sliown in Figs, 16 
and 17, is an excellent fixture. It is impossible, under ordinary 
circumstances, to break the seal by siphonage. 

i). The Soil* Pipe, — The vertical pipe connecting the 
water-closets and other fixtures with the house-drain is called 
the soil-pipe. It should be of iron, securely jointed, of an equal i 
diameter (usually 10 centimetres) throughout, and extend from 
the house-drain to from IJ to 2 metres above the highest point 
of the house. The connections of all the waste-pipes from 
water-closets, baths, etc., should be at an acute angle, in order 
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that an inflow at or nearly at right angles may not produce aa 
obstruction iu the free passage of air up and down the soil-pipe. 
Tiie diameter of the soiI-i)i|>e, at its free upper end, should not 
be narrowed; iu fact, according to CoL Geo. E, Waring, the 
iip-dranght is rendered more decided if the upper extremity of 
the soil-pipe is widened/ The intenial surface of the pipe 
should be smooth, and especial care shoukl be taken to prevent 
projections inward at the joints; otherwise, paper and other 
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matters will adhere to the projections, and gradually obstruct 
the pipe. 

E, The FIome'Drain. — ^The horizontal or slightly inclined 
pipe which connects the lower end of the soil-pipe with the 
sewer or cess-pooK the point of final discharge from the house^ 
should be of the same diameter and material as the soil-pipe. 
The joints should be made with equal care, and the piix* should 
be exposed to view throughout while within the house-walls. 

1 AsL Arcblteot, p. i^ Sept 15, 1888. 
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If sunk below the floor of the ccUar it should be laid in a 
covered trench, so that it may be readily inspected. The junc- 
tion between the vertical and horizontal pipe should not be at a 
right angle^ but the angle should be rounded. The drain-pipe 
should not be tmpped. This is contrary to the advice of sanitary 
authorities generally, but the author thinks it unadvisable to trap 
the drain-pipe. There should be no obstruction to tlie outflow 
of sewage from the house, and a trap in the drain-pipe is of no 
avail against ttie passage of sewer-air from the sewer or cess- 
pool into the soil-pipe, if the pressure of the air in the former 
is increased. Furthermore, if tlie passage of air backward and 
forward between the sewer and the external air at a sufficient 
height (above the roofs of houses, for example) is free and 
unobstructed, the sewers (or the cess-pool, as the case may he) 
will be better ventilated than if an obstruction to sucli free 
circulation, in the form of a trap, be placed in the drain-pipe. 

Nearly all sanitary authorities direct that an opening for 
the admissian of fresh air — *^ fresh-air inlet" — should be made 
in the drain-pipe, before its connection with the sewer or cess- 
pool. This is done with the view of having a constant current 
of fresh air entering near the base of the soil-pipe and passing 
upward through it. Theoretically the current ought always to 
pass in this direction. Practically, however, the current is 
found, at times, to pass the other way, and the foul air iVom the 
soil-pijK? may be discharged into the air near the ground, where 
it would be much more likely to do harm than when discharged 
higli up in the air beyond the possibility of being breathed. 



OFFICIAL SUPER\1SI0N OF THE SANITARY ARRANGEMENTS OF 

DWELLINGS. 

In most cities and towns the municipal authorities have 
provided for an official inspection of buildings, to prevent negle^ct 
of precautions against fire and other manifest dangers to life. 
It is only very recently, how^ever, that the authorities of some 
of the larger cities in this countr)' have enacted laws to prevent 
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improper const mcti on of house-drainage works. Althougli none 
of these laws or ordinances cover the subject completely, yet 
their proper enforcement must result in great advantage. 

Within the past few years, following the example of Edin- 
burgh, volunteer associations have been organized in various 
cities of this country, with the object of securin«[ constant expert 
inspection and supervision of tlie drainage arrangements of 
dwellings and other necessary sanitaiy unprovements. 

The good results accomplished by the Newport Sanitary 
Protection Society, tlie New Orleans Auxiliary Sanitary Associa- 
tion, and other similar bodies attest the usefulness of such 
organizations. 



[The following works are recommended to the stndenf 

who desires a fuller knowledge on the subjects treated in tliis 
cliapter: — 

W, H. Corfield, D well inf^-Ho uses, Tlieir Sanitary Construction and 
Armnnrements, N. Y., 188G. — Wm, Paul Gerhard ^ Ho use- Drainage and 
Sanitary Plumbing, Fourth Report State Board of Health of R. L, 
1881, — Eiiot C, Clarke, Comuion Defects in House-Drains, Tenth Annual 
Report Maas. State Board of Health, 1879.J 



CHAPTER \^L 

Construction of Hospitals. 



SITE. 

If the choice of a site for the habitations of healthy per- 
Bons is a matter of vital importance, as was pointed out in the 
last chapter, it needs no argument to impress upon the reader 
the actual necessity of choosing a site with wholesome surround- 
ings for a habitation for the sick. In selecting a site for a hos- 
pital, therefore, it is of prime importance to avoid a location 
where unsanitary influences prevail. 

While a hospital should ahvays be easily accessible, it is 
not desirable that it should be in a noisy or crowded part of a 
city. Where a hospital is primarily designed for the reception 
of accident or " emergency " cases, it is, of coui'se, uecessaiy to 
have it near to where accidents are likely to occur. In a city 
this wall probably be in the most crowded and noisy part. 

Tlie direction of the prevailing winds from the city shoidd 
be avoided in selecting a site for a hospitaL 

Free admission of sunlight and air must be secured to all 
parts of the hospitaU An elevated location is therefore desir- 
able, although exposure to violent winds must, if possible, be 
avoided. 

The soil upon which a hospital is built should be clean, 
easily drained, with a deei^-ground water-level, not liable to 
sudden oscillations. The neighborhood of a marshy or known 
malarious region should be avoided, 

THE BUILDINGS. 

The building area must be large enough to permit the 
construction of buildings in accordance witti the modern recog- 
nized principles of hospital construction. Overcrowding is not 

(179) 
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permissible, either of the grounds by buildings or of the build- 
ings by patients. 

Having determined the number of patients for whom pro- 
vision is to be made and the character of the diseases to be 
treated, an estimate must be made of the area necessary for a 
hospital. Taking into account aU the buildings needed, the 
area required will be^ — for two or more stoned buildings — not 
less than 30 square metres per bed. If one-story buildings 
are to be erected more space will be required, and if infectious 
diseases are to be treated in the hospital the above space-allowance 
must be doubled or trebled. In the new Johns Hopkins Hos- 
pital, in Baltimore, the area occupied by the buildings is 56,000 
square metres, and provision is to be made for 300 patients. 
This, covering, of course, the area occupied by the administra- 
tion building, nurses' home, kitchen, dispensary, operating and 
autopsy theatre, laundry, etc., gives an area of 187 square metres 
]>er bed. The actual allowance of floor space per bed is 11 J 
square metres ; for patients with infectious diseases the space- 
allowance is nearly treble, being 29 square metres. 

Within recent veal's the principles of hospital construction 
have undergone considerable modification. WhUe formerly 
a large hospital consisted usually of one large, two or more 
storied building, in which all the various departments were 
comprised under one roof, the aim has recently been to scatter 
the wards as mucli as practicable consistent with reasonable ease g 
of supervision and administration. Under the former plan, with ^M 
large wards connected by common corridors and stairways, ease ■ 
of administration was primarily secured; in the latter, the 
most important object of a hospital, ^*a place for the sick to get 
well in,** is more nearly attained. AVhile many hospitals are 
still being constructed on the old plan, of a single block of 
seveml stories in height^ nearly all sanitary authorities are 
agreed that the plan of separate pavilions of one or, at most, 
two stories^ in which the buildings are entirely disconnected, or 
connected only by means of an oijen corridor for convenience of 
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administration, is best for the patients, and, leaving out of 
account the cost of the ground, is also the most economical 

The recent development of the pavilion system of hospitals 
may be attributed largely to the success obtained in treating the 
sick and wounded in the simple barrack hospitals during the 
late wai: between the States. The army barrack hospital is the 
original t}^pe of the pavilion hospital of the present day. 

Each pavilion consists of one or two wards, containing 
from ten to thirty beds altogether. In each imvilion or ward is 
also a bath- and wash- room, water-closet, dining-room, scullery, 
attendants* room^ and sometimes a day-room for patients able 
to be out of bed. 

The two-story pavilion is built on the same plan, and is 
generally adopted in cities, or where economy of space is desir- 
able for financial reasons, and where no infectious diseases are 
treated. Where practicable, one-stor)^ pavilions should always 
be adopted, as they are more easily heated, ventilated, and 
served than two-storied buildings. 

AMien a number of pavilions or w^ards are connected by a 
corridor with each other, and with a central or administration 
building and other service buildings, the aggregation constitutes 
a modem pavilion block-hospital. The Johns Hopkins Hos- 
pital, already referred to, is a model hospital of this class, and 
its plans should be studied in detail by all who are more par- 
ticalurly interested in hospital construction. The general wards 
are in one- and two- story buildings, connected by a corridor with 
each other and with the administmtion and service buildings. 
In addition to two buildings containing private rooms and small 
wards for patients able to pay for the extra accommodations, 
there is a line of pavilions running from east to west. The 
corridor cuts all the pavilions near the north ends of the build- 
ings, separating the ward almost entirely from the service part 
of the building. This arrangement leaves the south, east, and 
w^est fronts of the wards entirely exposed to the sun's rays, — 
a very important advantage. The kitchen and laundry are at 
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VENTILATION AND HEATING, 

The cubic space (initial air-space) per bed in the wards 
should not be less than 1500 to 2000 cubic feet (42 to 56 cubic 
metres), and for surgical or lying-in cases and contagious dis- 
eases, 70 cubic metres should be allowed* The ventilating 
arrangements should secure an entire change of the air two to 
three times in an hour. 

In most sections of the United States, natural ventilation 
can be relied on to keep the air in hospital wards pnre (assum- 
ing, of course^ the proper constrnctiou of the buildings); The 
wintlows, doors, and walls are important iactors in securing this 
ventilation. Hetice,^ especial care is to be paid to their con- 
struction and arrangement. 

Many German, French, and English authorities on hospital 
building urge the importance of making the walls impervious 
by cement, glass, or paint. The peculiar odor known as ^* hos- 
pital odor," it is asserted, cannot be prevented in any hospital 
in which the floors, walls, and ceilings are not absolutely imper- 
vious. The American practice is generally in fa\'or of walls 
which permit transpiration of air. In the experience of the 
author the imper\ iousness of the walls is not necessary to secure 
freedom from hospitiil odor. It remains a question for serious 
consideration whether the diminution of natural ventilation 
would not counterbalance any good residting from non^absorp- 
tive walls* 

The interior of the walls should be perfectly smooth and 
plain ; uo projections, cornices, or offsets of any kind are per- 
missible. Tlie desimbility of this restriction was clearly ex- 
pressed nearly a hundred years ago by John Howard: '* From 
a regard to the health of tlie patients, I wish to see plain, wliite 
walls in liospitals, and no article of ornamental furniture intro- 
duced."^ 

Windows should run quite to the ceiling, and should not 
be arched, but finished square at the top. There shoidd be one 

> An Account oi Uie Principal L«zaretto« of Europe, eic^^ p. 57. London, 17VI. 
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window for every two beds. The window-sash should be double 
to retain heat, and the lights heavy, clear glass. Ventilation 
can be promoted by raising the outer sash from below and 
lowering the inner one from above. The insertion of a Slier- 
ringham ventilator at the top of the inner sash will aid in giving 
the incoming air-eurrent an upward direction. 

Heating is best accomplished by introducing hot air from 
witliont, or by stoves or fire-places in the centre of the wards. 
Wliere hot air is introduced from witlioiit, it should be heated 
by passing it over steam- or hot- water coils, and not by passing 
it through a funmce, which may produce super-heating and 
excessive drjness of the air. 

In a series of experiments by Dr. Edward Cowles at the 
Boston City Hospital,^ the air was heated to 32*^ by passing it 
over steam-coils. It was admitted to the wards by numerous 
inlets 30 centimetres square. The best velocity for ventilating 
and warming purposes was found to be 54 metres per minute. 
Exit openings were in the ceiling, and it was found best to 
make them large, as by this means the rapidity of exit currents 
is reduced. 

Where the warming of the ward must be accomplished by 
stoves or fire-places in the ward, the best plan, for square and 
octagon wards, is to liave a large central chimney with armnge- 
ments on the four sides for fire-places or stoves. This chimney 
can also be used as a very efficient ventilating shaft throughout 
the year by a device put in practice by Mr. John R. Neinisee, 
architect of the Johns Hopkins Hospital.^ In oblong wards, 
two or more large stoves, placed at equal distances along the 
centre of the wards, will heat the wards effectually. 

Floors should be made of tiles, slate, or oak or yellow-pine 
lumber. If wood is used, it should be well seasoned, perfectly 
smooth, and all joints accurately made. The floor should be 
kept constantly waxed to render it impervious to fluids. 

I Ri'prtrt of th« Mft«*uichiiii«ttJi State Board of Healtb for 1879. pp. 231-:S*8. 
■ Ilmpiul Conntmction And Drfuiisation ; PUiu for Jotuu Uopklna Hotpltail, p. 
H teq. Kew York, 187$. 



VENTILATION AND HEATING. 



185 



The space between the floor and ceiling below should be 
filled with some fire-proof non-conducting material, such as 
cement or hollow bricks, in order to isolate each floor or wmrd 
as much as possible from others, both to prevent transmission 
of noise and extension of fire. 

All corners and angles on tlie inside of the building should 
be rounded to facilitate the removal of dust. 

In cleaning up, care should be taken not to stir up the 
layers of dust too much by activ e sweeping or dusting. The 
floors, furniture, door- and window- casings should be wiped off 
with damp cloths. Soiled bedding, clothing, dressings^ and 
bandages must be promptly removed from the w^ard. Mat- 
tresses and other bed-clothing should not be shaken in the ward.* 

Water-closets or (where the dr)' method of removal of ex- 
creta is in use) earth- or pail- closets should be placed where 
they can be easily reached by the patients, but the apartment in 
wliich they are placed must not open directly into the ward. 
The entrance to this apaitment should be from the corridor 
or, better still, from the open air. The ventilation of water- 
closets should be independent of and entirely distinct from 
*hat of the ward or other part of the hospital building. 

It is, of course, unnecessary to mom than call attention to 
the vital importance of the prompt removal of all excreta, both 
solid and liquid, from tlie ward or hospital building; To at- 
tempt disinfection of excreta and allow them to remain in the 
w^ard after being voided is a pernicious practice, which should 
under no circumstances be permitted. All utensils for the re- 
ception of excreta, bed-pans, etc., should be immediately emptied 
and thoroughly cleansed. 

Urinals are not advisable ; the simple liopi^er-closet with 
hinged, hard-wood seat, as described in Chapter VI, is sufficient. 

A bath-room and lavatory should be attached to every 
ward. It should be placed in the service building, and be 



lA Wemlch : Ueb«r Verdorbene Laft tn Knokenneumeti, Volkuuum'i 8ftiiuiil. Klin. 
Vcwtr., No, 17i, p. 21. 
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easily accessible to the patients. There should also be portable 
bath-tubs iu order that baths may be given in the wards when 
necessary. 

Every large general hospital should also have a special 
apartment or building where baths of various kinds, such as 
medicated, vapor, Turkish, and Russian baths, coidd be given. 
In lying-in hospitals, special arrangements for giving vaginal 
and uterine douches must also be fuinished. 

A daily water-supply of at least 450 litres per bed shoidd 
be provided. The Avater should be easily accessible Irom the 
w^ards and various parts of the service building. 

All w^ater-closets, soil- and waste- pipes must be properly 
trapped ; all joints must be projierly made and all sewer con- 
nections made on the most imjiroved plans. All work of this 
sort should be properly tested before being accepted, and 
frequently inspected afterward. 

No sewer or house-drain should be laid under a ward. 

A disinfecting chest for disinfecting soiled clothing, bed- 
ding, dressings, etc., should be placed in the basement of the 
w^ard, and connected with the latter by an iron chute, closing 
perfectly by an iron top. The best and most convenient disin- 
Ibctant is steam. This is also the best means to destroy vermin 
in clothing and bedding. 

It is questionable w^hether a nurse's room should be 
attaolicd to a hospital ward. The nurse's place, %vhen on duty, 
is in the ward itself, not in a room separate from it. Wliere 
there is a nurse's room, it should not be furnished with sleeping 
arrangements, for this is a strong temptation to neglect of duty 
on the part of the nurse, A nurse not on duty should not be 
permitted to remain about the ward. 

A ward-kitchen sliould be in the service budding, where" 
articles of food can be kept hot or cold when necessary, and 
where special dressuigs, cataplasms, hot water, etc., can be pre- 
pared, A small gas-stove only sliould be allowed in the ward- 
kitchen, as the regular meals of the patients are prepared iu the 
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central kitchen, which should be totally detaclied from the 
liospital. The ward-kitchen can be easily utilized as a nurse's 
room, and in a small hospital can also be used as a store-room 
for the patients* body- and bed- linen and clothing. 

The dining-room for patients able to be out of bed should 
be in the service building. A room with a good light and well 
ventilated and heated should be selected for tliis purpose. In 
the intervals between meals this room could be used as a day- 
room for such patients as should be out of bed, but who are not 
able to be in tlie open air. 

A dead-house, containing a dead-room, autopsy-room, and 
a room fitted up for rough microscopic and possibly photo- 
grapliic work, is a necessity to every well-appointed general 
hospital The dead-house should be entirely separate from the 
ward buiklings. 

The kitchen should be separate from the other buildings, 
and in large hospitals should also be the centi*al station for the 
heating arrangements, if hot water or steam are to be used. The 
laundry may be connected with it. The kitclien should be con- 
nected with the wards by means of a covered corridor to avoid 
exposure in carrying the food to the wards. 

The administmtion building should contain office-rooms 
for tlie superintendent and resident physician, pharmacy, libmry, 
reception-rooms for visitors, living-rooms for one or more assist- 
ants, and dwellings for the superintendent and resident physician* 



THE ADMINISTRATION AND MANAGEMENT OF A GENERAL HOSPITAL. 

The general management of a hospital should be under the 
direction of a superintendent, who, besides being a medical man, 
should be especially qualified by study and experience for the 
work* The superintendent of a large hospital should not be 
expected to perform any of the routine professional work in the 
wards, but he should be responsible for the service, both profes- 
sional and lay, in the hospitaL He should be the financial 
officer, and in all other things concerning the hospital his 



188 



TEXT-BOOK OF HYGIENE, 



judgment should decide* He should have sufficient assistance 
to permit all necessary duties to be promptly performed. For 
this purpose he should have a secretary, or clerk, who should 
not be a medical man ; otherwise the attention of the latter 
might be withdrawn from his clerical duties to the more inter- 
e^sting professional work in the hospital. Ttie plan advocated 
by some authorities, to have two superintendents for large hos- 
pitals, — one of whom shall he a medical man and direct only the 
professional work of the hospital, while the other shall have 
charge of the administrative functions, — does not commend itself 
to the author. It involves a division of responsibility which will» 
in nearly all cases, eventually lead to difFerences of opinion 
likely to prove unfavorable to the best interests of the hospital. 

It is customary iu this country to appoint as resident pliysi- 
cians and surgeons in hospitals, xecent graduates, whose functions 
are usually limited to carrying out the directions of the visiting 
physicians and surgeons, and sometimes to act on their own 
responsibility in emergencies. Tliis system has some advantages 
for the physicians, but is usually detrimenbil to the best interests 
of the patients. The resident medical officer in a large hospital 
should always be a thoroughly qualified, exjierienced physician, 
capable of deciding promptly when the occasion arises, and he 
should be responsible to the superintendent for the proper per- 
formance of Ilia professional duties. Necessarily, a physician 
with the qualifications indicated, would demand a very much 
larger salary tlian is usually paid resident physicians, but it 
should be understood that no hospital in which the good of 
the jmtient is the first consideration can be conducted on a cheap 
basis. 

Visiting physicians and surgeons and all resident medical 
officers should be chosen witli reference to their general and 
special qualifications for the duties expected of them. It would 
seem to be a good plan to make the selections for subordinate 
positions, at least, by competitive examhiation. 

The sick in a hospital should be properly classified. Male 
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and female patients slioiild, of course, be treated in separate 
wards. A primary classificatioii into medical, surgical, and 
obstetrical cases or wards is also indicated. Infectious dis^ 
eases, such as typhoid fever, erjsipelas, cholera, yellow fever, 
croupous pneumonia, etc., should not be treated in the same 
wards with rheumatism, Bright's disease, cardiac and nervous 
disorders, or simple digestive derangements. It is questionable, 
however, whether it is advisable to make a verj' elaborate classi- 
fication of the various diseases except in very large hospitals. 

An accurate record, made at the time of observation, and 
not written from memory afterward, should be kept of tlie his- 
tory and progress of every case. The record should show not 
merely the symptoms and diagnosis, but the medical and hy- 
gienic treatment. In most hospitals where such records are 
kept the entries are made either in a simple memorandum-book 
or in a more or less complicated case-record. A simple form 
of case-record has been devised by Surgeon Walter W} oian, 
United States Marine Hospital Service, wliich seems to possess 
advantages that render its general adoption desirable. 

The following convenient form of record for obstetric cases 

is used in the Maryland Matemite under direction of the 

author : — 

Table XIX. 

Obstktbic CaseHecord of Makylajid Maternite. 

Niime ..... ^ , , 

Dale of Admi«*sion 

Registered No. • . . Conflnement No. . * 

Labor be sun, Date Hour Minute ..... 

Date of Delivery , Hour MJnutc 

PreTioufl CoiiflDements . « . . , 

E3CTERNAL HEASUREMEISTS OF PELVIS. 

Between Anterior 8. 9. Processes * 

Between Widest Pan of Iliac Crests . 

External Conjugate Diameter . 



DURATION or LABOR AND CnARACTEB OF PAXN8. 

l»t Stage . . . . , Hours Minutes . 



Hours 



Minutes 




Bd Stage Uoiirs 



Minutes 
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DIAMETERS. 





AtBirtb. 


4th Day. 


Occipito- Frontal 






Occipito-Mental 




Suboccipito-Bregmatic 




Biparietal 








CIRCUMFERENCES. 




At Birth. 


4th Day. 


OcciDito-Frontal 






SubocciDito-BreflTtnatic 




Shoulders 




Hips 









Discharged . . 
Name of Nurse 



In hospitals where cases of surgical diseases and injuries are 
received, a special apartment should be fitted up as an operating 
room. Operations should not be performed in a ward in the 
presence of other patients. 

[The following works are recommended. for additional study 
upon this subject: — 

Hospital Construction and Organization ; New York, 1875 (espe- 
cially ths essays of Drs. Billings, Folsom, and Stephen Smith). — Kran- 
kenanstalten^by L. Degen, in Y. Pettenkofer und Ziemssen's Handbuch 
der Hygiene. — Spital, by C. Bohm, in Realencyelopadie d. ges. Heil- 
kunde, Bd. XII. — General Principles of Hospital Construction, by F. H. 
Brown, in Buck's Hygiene and Public Health, vol. i.] 



CHAPTEK Vm. 

Schools. 

The hygiene of schools comprisos the consideration of the 
sanitary principles underlying the construction of scliool-houses 
and scliool-funiiture; the proper amount of time to be devoted 
to study at different ages j the special diseases of school-chUdren, 
their causes, and means for tlieir prevention. 
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In the construction of * school-houses the same 
principles are applicable as in dwelling-house construction^ The 
selection of a site for the school*building should command the 
same carcfid considemtion that is necessary in determining upon 
a site for a dwelling. Proximity to marshes and other unsan- 
itary surroundings should be avoided. If the soil is damp it 
should be properly drained, and all sources of insalubrity in tlie 
neighborhood avoided or, if possible, removed. 

School-liouses should not be over three stories high ; cor- 
ridors and stairways should be wide, straight, and well lighted. 
All stairs should be securely built, and be guarded with ample, 
strong railing. All doors should open outward to permit ready 
egress and reduce the danger of accident in panics from any 
cause. 

In addition to the study- or recitation- rooms, pronsion 
should be made for play and calisthenir-exercise rooms. WelU 
lighted and \'entilated side-rooms should be provided for tire 
reception of outside clothing, umbrellas, overshoes, etc. These 
articles should not be kept in the I'ecitatinn- or sttidy- rooms. 

Floors shoidd be made of arcumtely-joined flooring, and 
rendered impervious by oil or paraflinc coating. 
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Appropriate measures must be employed to prevent the 
permeation of the building by gronnd-air. 

The inside waUs of school-rooms may be tinted a neutral 
gray, or light blue or green. Ceilings should be white. Walls 
and ceilings should not be |>ainted, but lime-coated to permit 
free transpimtion of air* 

Schools should be so constructed as to permit of ready 
heating and ventilation, cleaning, and keeping clean. In large 
schools the method of heating will usually be by furnace-heated 
air, although a better method would probably be by steara- 
or hot-water pipes. 

The ventilation of school-rooms must be carried out on the 
principles indicated in Chapter L With careful and intelligent 
teachers, natural ventilation wdll give better satisfaction than a 
complicated artificial system. Where windows and doors must 
be largely depended upon for ventilation, the Bury window ven- 
tilator, illustrated on a previous page, will give satisfactorj^ results 
unless the school-room is overcrowded. Opening the doors and 
windows when the pupils are out of doors — flushing tlie rooms 
with fresh air — ^is an excellent aid, and is even useful in cases 
where the most elaborate artificial system of %*entilation is in use. 

A model study-room, according to modern views, should 
be about 9 to 10 metres long, not over 7 metres wide, and 4 to 
4i metres high. Such a room could be easily hghted by win- 
dows on one side only, and readily heated and ventilated. It 
would also enable the teacher to exercise a close supervision 
over his pupils. In a room of this size forty pupils would be a 
proper number, although fifty could be accommodated. The 
initial air-space for each pupil would be 5,60 cubic metres if 
there were fifty pupils in the room, and 7 cubic metres if 
tliere were only forty. This would be slightly reduced by the 
aUowance for the teacher. 

It is believed that study-rooms should face toward the 
north. The light entering from the north side of a buikiing 
would be equable during a whole day. While a larger window 
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surface would be necessary than with an easterly or southerly 
exposure, it is held that the hght, being devoid of all glare, 
would be more effective. Where the light is admitted on the 
east, south, or west sides of the building, the dived entrance of 
the sun*s rays must be prevented by curtains, by means of ^\'h!rh 
tlie amount and proper distribulion of the hght is regulated 
with difficulty. 

The windows of the school-room should reach from about 
the height of the pupil's shoulder (when seated) to nearly or 
quite to the ceiling. Arches or overhanging comices over the 
windows should be avoided, as they cut off much light. For 
the same reason the near proximity of other high buildings 
and of trees should be avoided in selecting a site for a scliool- 
house. The window area sliould be not less than one-fifth of 
the floor area, otherwise the light will he deficient. 

The light should be admitted only from the left side of the 
pupil. When admitted from the right side the shadow cast by 
the pen in writing interferes with good vision ; if admitted 
directly in front of the pupil, the glare of the light will injuri- 
ously affect the eyes ; while, if it enter from behind, the book 
or paper of the pupil will be so much in shadow as to compel 
him to lean so far to the front in bringing his eyes nearer to 
book or paper that nearsightedness is very likely to be de\'el» 
oped. Furthermore, if the light is admitted into the room at 
the backs of the pupils, the eyes of tlie teacher are hable to 
suffer from the constant glare, i 

In a school-room of the dimensions above stated, a row of 
windows on one side, forming an area of glass one-fifth of the 
floor-space, will thoroughly and satisfactorily illuminate the 
room, with the least unfavorable influence upon the organs of 
vision. It is advisable, therefore, to always insist on this 
arrangement of hghting of school-rooms, A^Tiere artificial 
light is used in a school-room, it should be in the proportion 
of one bnmer to every four pupils. All burners should be 
provided with chimneys and vertical reflectors. 
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Water-closets and privies should not be placed in cellars or 
basements. This would seem to he self-evident, and yet in 
many city school-houses these places of retirement are in tliis 
unsuitable location. When it is considered that large schools 
are frequently warmed by hot air taken frnm the cellar, it 
furnishes an additional reason to avoid this location for water- 
closets. On the contrary, the custom, in some countrj^ schools, 
of placing the privy at a considerable distance from the school- 
room and in an exposed situation, is almost equnlly reprelien- 
sible, as tiie pupils, especially girls, are prone to neglect obeying 
the calls of nature, from which neglect many disorders arise. 

In a recently-introduced system of ventilation and excre- 
ment removal for schools^ the closets are in the basement, and 
the excrement, as voided, is rapidly dried by a current of air, 
and tlic odor in this way quickly destroyed. Unfortunately, in 
thus drying the excrementitious matter, micro-orgamsms may 
be taken up in the air-currents and carried into the school-rooms. 



SCHOOL FURNITURE. 

Desks should be shghtly sloping, the edge nearest the pupil 
being about 1 incli (2.5 centimetres) higher than his elbows. 
The front edge of the seat should project a little beyond tlie 
near edge of the desk, so that a plumb-line dropped from the 
latter should strike the seat near its front edge. If the scut is 
not thus brought slightly imder the desk, the pupil is compelled 
to lean forward in writing, which position prevents proper ex- 
pansion of tlie chest and increases the blood-pressure in tlie 
eyes, — a condition promotive of near-sightedness. 

Seats should be only high enough so that the leet rest flat 
upon the floor. If they are higher, a foot-board must be pro- 
vided. Cliildren should not l>e condemned to the cruelty of 
liaving their feet dangling ** between lieaven and eartli " while 
they keep their seats. Seats and desks should be graded 
according to the sizes of the pupib — not their ages or standing 
in the class. 
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An ideal seat and desk* would be one made to measure for 
each pupil^ but this is manifestly impracticable, inasmuch as 
with the constant growth of the cliild the seats would be mpidly 



outgrown. 



The desk shown in Fig. 19 Ms adjustable to children of 
different sizes, and seems to solve the problem which has so long 
puzzled the school sanitarian. The desks are made for a single 
pupil and the seat and desk are independently adjustable. 



r^^^v.^- 



Fio, 10.— Adjustable SchoOL-Desk. (Front View.) 

The frame is of iron and the seat, back, and desk of hard-wood 
lumber. 

Blackboards shoidd not be placed at a greater distance than 
10 metres from the fiLrthest Y>upLl. The ground of the board 
should be a dead black, witliout lustre. In writing exercises 
n\you the board, care should be taken that the letters and figures 
are made sufficiently large, and with rather heavy strokes of the 
crayon, in order that they may be easily seen from the most distant 
part of the room. It lias recently lieen demonstrated tlmt a black 
letter on a wliite ground can be seen at a greater distance than 

1 Mwie by the RitsliviUo School Funatiure Caiop^uy, KuitivUle, lad., U. 8. A. 
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a white letter on a black ground. Hence, it might prove 
advantageous to the eye-sight of school-children to substitute 
for the present blackboard and chalk, a white board and black 
crayon. In some European lecture-rooms this plan has been 
adopted with satisfaction. 

AMOUNT OF TIME TO BE DETOTED TO STUDY, 

Young children should not be kept at the same study or 
in the same position for long at a time. The exercises shoxild 
be frequently varied. It is especially with children in the 
primary grades that care should be taken not to overburden 
their minds with too many hours of study, or too long con- 
tinuance at the same exercise. 

Children should not be placed in school much, if at all, 
before the completion of their 7tli year. From 7 to 9 years 
they should be kept at their studies not longer than three hours 
daily; from 9 to 12 years four hours may be allotted them; and 
from 12 to 16 years they may be kept at mental work five to six 
hours daily. Tliis docs not mean that pupils are to be kept 
continuously at their studies during these hours, but that they 
should be neither compelled nor permitted to study longer than 
tliese periods eacli day. It U belit*ved tlnit these figures repre- 
sent the capacity for endurance in the majority of cldldren, and 
they sliould be adopted in all schools where the largest return 
in mental acquirements is desired at the least expenditure of 
health* Excess of tiuie expended in study is almost certainly 
followed by physical deterioration. ''A little less brain: a little 
more muscle,'' lor our children, is a legitimate demand that we 
may make of legislators and school-boards. 

Gymnastic exercises should form part of the daily routine 
in all schools. These exercises should take place, when practi- 
cable, in the open air. Playing, romping, laughing, and sing- 
ing should be encouraged, rather than the natural tendency 
to boisterous play rrsti-ained* It is especially desirable that 
female children should be encouraged to take part in these 
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dh'crsioDS* The desire, on the part of many parents, to see 
Uttle girls deport tliemselves as young ladies, before the time 
even wtien tliey write their age in two figures, is very rep- 
rehensible, and deserves the most unqualified condemnation. 
Moliere's satiiical remark, '' II n'ya plus d'enfants," seems to 
be litei-ally true at the present day. 



DISEASES OF SCnOOL-CHILDREK. 

The principal diseases incident to school-life are myopia, 
spinal dcformilies, nervous and digestive disorders, pulmonary 
plithisis, and contagious diseases. It is believed that by judi- 
cious sanitary measures tliese can all be very much diminished 
and some entirely prevented* 

It has been shown by the examination of the eyes of school- 
children that near-sightedness increases progressively from the 
lowest to the highest classes* Cliildren wlio enter school with 
an hereditary tendency to m\^opia, or who are, perhaps, already 
near-sighted to a slight degree, soon become more intensely 
myopic; while otliers, who may be even Iiypermetropic on enter- 
ing school, will be found to have become near-sighted during 
school-life* In examinations of over 30,000 pupils of grammar 
and high schools in Germany, Austria, Russia, and Switzerland, 
it has been foimd that the average proportion of near-!<ightcdness 
is a fraction over 40 per cent., varying, in the difterent classes, 
from 22 per cent, for the lowest to 58 per cent, for tlie highest 
classes. These figures represent the averages of all the ex- 
aminations made. In some particuhir schools, for example in 
the gymnasium (high school) of Erlangen, the i^ercentage in the 
higher classes was 88 |3er cent., in the gj'mnasium of Coburg 
86 ix*r cent,, and in the gymnasiiun of Heidelberg the propor- 
tion of myopic students in the liighost class is said to liave 
reached 100 [)er cent, in 1877. In the primal*)^ schools the per- 
centage was found to be much lower. Recent investigations in 
the schools of Stockholm, by Widmark, show that among 
school-children examined under 7 years of age there was no 
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myopia. In tlie higlier classes the myopia increases not only 
in degree, bnt in frequency. The diagrams, Figs. 20 and 21, 
show graphically the increase in degree and frequency of 
myopia in the several school-classes. These observations show 
that tlie number of myopic individuals bears a constant relation 
to tlie intensity of use of the visual organs. The restdts of the 
observation of different observers in different countries also 
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FiQ. 20.— Myopia Acoohih3?o to ScnooL*Ci*AS8Ka— Boys. 

uniformly point to the conclusion that not only does the number 
of near-sighted pupils increase as the higher classes are reached, 
but tlie degree of myopia increases likewise. Thus, a pn])il 
who mtiy liare only a moderate degree of myopia on entering 
the school will have myopia in a higber degree as lie advances 
in his classes. Erismann found, on re-examining the same 
pupils annually, that in six yeai-s 13J4 per cent, of those ex- 
amined had developed myopia from emmctropia, while in 24,57 



DISEASES OF SCHOOL-CHILDREN^. 



201 



per cent, of near-siglited pupils the degree of myopia had 
increased,^ 

The principal causes of the prevalence of near-sightedness 
in scbools are badly-arranged or insufficient lights bad air, over- 
heating of the school-rooms, improper construction of desks 
comiK^lling children to lean forward while reading or writing, 
and badly-priuted text-books. The use of small type, poor 
paper, and bad press-work in text-books is very reprehensible. 
The t)'pe technically known as Loiig Primer is the smallest that 
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sliould be used in text-books. That badly-arranged light and 
improper seats are causes of myopia has been shown by Flor- 
scliutz in his examinations of the pupils in the public schools 
of Coburg. lie foiuid that in the newer schools, in which the 
liglit and seats are better arranged, the percentage of near-sight 
decreaseil. The average percentage of those examined in 187-4 
was 21, while in 1877 it liad been reduced to 15,- showing, 

* F:r;^iiiaim. DJo Hvicieiic tier Seliule, in von Pcttenkoller uud Ziemi!««n'fl HftMliach decj 

• quoted by Cobn io Beftlencyclopjcrdlti d, g«c. HeU]L« B4. XII, |i. WIL 
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the great improvement due to the appHcation of correct sanitary 
principles in the construction of scliool-lionses. 

Defective hearing has recently been sliown to be especially 
freqnent among scliool-cliildreii, A Berlin aurist found 1392 
cliildren out of 5902 (23.6 per cent.) suftering from ear disease 
of some kind. Dr. Sanuiel Sexton, of New York, and the late 
Dr. Chas. F, Percivail, director of music in the public schools 
of Baltimore, ha\'e arrived at similar resnlts after examination 
of a large number of school-children, 

Spuuil curvature is present in a large proportion of the 
children attending scliools. Statistics are no£ very full upon 
this subject, but one author, Guillaume, states that he found 
lateral curvature of tlie spine in 218 out of 731 school-children, 
* — a proportion of 29.5 per cent. This, of course, hicludes the 
&hghter degrees of curvature, which cannot properly be termed 
a disease. Among 30,000 Danish school-children 13 per cent, 
had some variety or degree of spinal deformity, M, Eulen- 
burg^ found that among 1000 pei\sons with lateral curvature of 
the spine, the disease began in 8S7 between the ages of G and 
1-i; that is to say, during the years of school-Ufe. Girls are 
affected more than ten times as often as bo)^s, the proportion 
• being 93.43 per cent, in the former and only 6*57 per cent, in 
the latter. 

The especial causes of spinal curvature occurring during 
school-life are improperly-constructed seats and desks and au 
improper position of the body. Many pupils habitually assimie 
a '• twisted ** position, winch is very liable to produce spinal dis- 
toi'tiou in chddren of weak muscular development. Tlie manner 
in which a desk that is too high for the pupd may produce 
spinal distortion is very well shown in Fig. 22. An impropiT 
position is more likely to be unconsciously assumed by girls than 
by boys. The clothing is responsible for this, for wlien the ^irl 
files into her place beliind tlie desk, her clothing, hanging 
loosely about her, is swept back and forms a |>ad, upon which 

* HcalcQcjrolcipfledie d, gcs. Uellk., BU. XI^ pv 501 
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she sits with one buttock. The greater elevatioii of her seat 
on that side throws the spinal column out of the vertical line, 
wliich is compensated by a partial twisting of the trunk. The 
attention of teachers should be directed to tliis faulty habit, 
which can be easily corrected^ and its consequences averted by 
timely interference* 

Nervous disorders are comparatively frequent among school- 
children. Headaches arc often due to insufficient ventilation, 
improper food, bad digestion, and excessive mental strain. 
Defective light may also be the cause of headaches by causing 



A-M 



Fio, 22.^Showing Istflxtkhc* of a HfOK Desk iw Caxtsixo Spinal CVRVATxjitl, 

ocular fatigue. Hysterical and imitative affections are not 
infrequent, and sometimes pass througli entire schools, including 
even the teachers. Girls are, of course^ more subject to this 
class of disorders than boys, but tlie latter are not entirely 
exempt. 

Derangements of the digestive organs are exceedingly 
frequent among schoolchildren. They can generally be traced 
to the use of improper food. The eating of cold lunches should 
be discouraged as much as possible. 

Nuts, candies, pics, fruit-cakes, and, above all, pickles are 
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most fruitful sources of digestive deraogcments of children. 
The absence of proper accommodations to enable children — 
especially girls — to answer the demands of nature are frequent 
sources of digestive and nervous disorders. 

The seeds of pulmonary consumption are frequently ira- 
plauted during scliool-Hfe. A negk^cted cough ; bad vcutihUion, 
under wMch term may be comprised overheating and cold 
draughts, as well as polluted air; improper position of the 
body, excessive mental work, or underfeeding, may, any of 
them, be the starting-point of this fatal disease. 

Especial care sliould be taken to prevent tlie introduction 
or dissemination of contagious diseases through schools. The 
importance of this duty shoidd be at all times impressed upon 
school-boards and teachers. In tlie first place, no child should 
be admitted witbin the door of the scliool-room luiless it first 
presents undoubted evidence of protection against small-pox, 
either by having passed through a previous attack or by a 
proper vaccination. In case of an actual or threatened epidemic 
of small-pox the entire school, includmg teachers, shoidd be 
vaccinated. 

Diphtheria has been shown to be frequently spread through 
the agency of schools.^ This fatal disease demands especial 
precautions on tlie part of teachers and others involved in the 
management of schools, to prevent its introduction to these 
institutions. 

Cbildrcn slmuld not be admitted to school coming fi*om a 
house wliere there is at the time, or has recently been, a ease of 
contagious disease, such as smidl-jiox, diphtheria, scarlet fever, 
or measles. At least lour weeks should be allowed to elapse 
after the termination of such disease before a child from the 



infected house is re-admitted to the school. It 



goes 



without 



saying that no child having itself been sick with a contagious 
disease should be admitted to school until entirely restored to 



^Tlie UcluiioDB of Schools to Dipbttieiia and to Slmllftr DlseaMS, M. B. Baker, Publio 
HeftLtti, voL Ti, p, 107. 
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health. The aforesaid limit of four weeks is the briefest period 
allowable before the quarantine of the mfected house (so far as 
the schools are coiiceriicd) can be relaxed. 

When a case of contagious disease has accidentally obtained 
entrance to the school, the pupils should be dismissed for the 
day, and the room thorouglily disinfected by means of sulphur, 
chlorine, or, what is better, scrubbing and spraying with solution 
of mercuric chloride. 

Teachers are not infrequently guilty ol* the grave impru- 
dence of sending pupils from the school to the house of an absent 
child to inquire the reason of the latter's non-appearance at 
school. It frequently happens that the absent child is sick, and 
the messenger is invited to the sick-room to see liis or her class* 
mate. There can be no room for doubt that scarlet fever, 
diphtheria, and measles liave often been introduced into schools 
in consequence of such thoughtlessness on the part of teachers. 

In order to promote the proper hygienic management of 
schools, all teachers should be required to submit to an exami- 
nation in the principles and practice of hygiene, at least so fiir 
as school hygiene especially is concenied. This is a demand 
that school-boards could reasonably insist upon, and tliere can 
be no question that the improvement in the health of the pupils 
would amply justify the innovation. 

[Students may consult with advantage the following special 
articles : — 

D, F. Lincoln, School Hygiene, in Buck's Hygiene and Public 
Health, vol. ii, and Lomb Prize Essay on Scliool Hygiene, Concord, 
N. H., 1887.— P. Erismnnn, Die Hygiene der Sclude, in Ton Pettenkofer 
iind Zienissen'S Handb. d. Hygiene ♦ II, Th. 2 Ahtii. — Reoss, Sub iil bank- 
frage, in Realencycloptedie d. gca. Ileilk., Bd. XIL — H. Cohn» Schul- 
kinderaugen, ibid> — C. J. Lundy^ School Hygiene, Public Health, voL 
ix. — Koh^, The Necessity of the Sanitary Supervision of Schools, Joiirn. 
Am. Med. Ase'n, Dec. 28, 1889.] 




CHAPTER IX, 



Industrial Hygiene. 

One of the most intrresting chapters ie the study of hj'giene 
is tliat which treats of the reltilions of occupations to health and 
life* While it is unquestioniible that certain occupations are 
intrinsically dangerous to health, there can be no doubt that ia 
many instances incidental conditions not necessarily connected 
with the occupation are factors in the production of disease. 
Such factors are bad ventilation and other insanitary surround- 
ings, as well as in many cases w*ant of sufficient or proper 
food. 

Occupations induce disease by compelling the workmen to 
inhale irritatin*^, poisonous, or offensive gases, vapors, or dust ; 
or by causing the absorption through the skin or mucous mem- 
branes of irritating or poisonous substances. Changes of tem- 
perature, as exposure to great heat or cold, produce diseases 
which are, in some instances, characteristic. In another class 
of cases the excessive use of certain organs, as the nervous 
system, the eyes, the vocal organs, or various groups of muscles, 
produce characteristic morbid effects. Again, a constrained 
attitude while at work, a sedentary life, or occupations involving 
exposure to mechanical violence are recognized sources of dis- 
ease and death. 

The following table gives the mortahty and average age at 
death of all decedents over 20 years of age whose occupation 
was specified, in the State of Massachusetts, for thirty-one 
years and eight months. The total number of decedents was 
14^4,954 ; the average age at death, 50.90 years. Subdivided 
into classes and individual occupations, the resiilts are as 
follow : — 
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Table XX 

Occupations of Persons whose Occupatwns upere specified, and whose Deaths iters 
registered in Massachusetts during a period of tkirt^f-on^ years and eight 
months^ ending mth December 3 J, 1S7^. ' 



OrctTPATiojia. 



Class!. CuUitfitars of 
iht Earth: Farmers 
Gardeners, etc. . . 

Class II. Aetite Me- 

ch nines Ahr&ad, 
Brick -makers , , 
C a rpe n Xv rs fi n d .1 a i n e rs 
Can Ike ra aud Gravers 
Mftsoiia ....... 

Millwrights . , . , . 

nigjj;er8 

Sliiii-carpeElers . . , 

Slaters • . 

Stont* cutters * . . . . 
Taniiers 

CLA88 III. Aetise Me- 
than its in Shops . . 

Bakers 

Blo^cksmilhs . . . . . 

Brfwers . . . , * , 

L'abiDet -makers , , . 

Ciilico- primers ...» 

Card-makers 

Cnrrtage - luakers and 
Truiiraera . , , . . 

CUair-makera . * . . 

Clotliiers 

C*m feci ion era . . , . 

C*t>nks . 

Coopers , 

Coiqjerfirailbs • , , . 

Curriers ....... 

Cutlers , 

Dislillera 

Dyers I. . 

Founders 

Fwrimce-men .... 

GlitsS'bloweni . , , - 

Giinsmklis 

Hatters ....,., 

Leather-dresseri , , . 

Marhiniaia 

Millers . 

MusicaMnst. mki^. . 



Number 

of 
Persons. 



SI. 832 



10,803 


56 10 


106 


40.8.> 


e.i.io 


53:58 


180 


58ofl 


1,603 


50.33 


118 


59.14 


161 


63 21 


873 


58 53 


81 


4()J»9 


1,025 


40 00 


5^7 


50.30 



Average 
A(?e «t 
Ucatli. 



65. S9 



47 57 
47,04 
53 26 
47.11 
48.S4 
53.11 
4B,33 

48.2t 

41.77 
56 ■*0 
44 11 
40 82 

45.89 
41.50 
39.21 
56.85 
45.17 
42.51 
43.42 
37-H8 
48.86 
54.67 
47.2a 
41.07 
57.14 
46.73 



OCOUPATIOHa. 



Kail -makers . . . . 
FaiK and Tub> makers 
Painlera .... 
Pn per- makers > . . 
F inii (1 rorle uiakera 

Pi umbers 

Potters . . - 
Pump- and Block 

makers 
Reed tuakers 
Ho|ie.mukers 
Tallow chandlers 
Tinsmiths . . 
Trunk- makers. 
Cpliolsterers , 
"Weavers . , . 
WhcchvrJglils 
Wood lurricrs . 
Mecbanies (not spec! 

tied; ....... 

Class *IV. Tnattite 
Mechanics in Shops 

BarbtTs 

Basket -makers . . . 

Bookbinders .... 

BrMsii'inakcrs . . . 

Carvers .... 

Cij;ar- makers . , , 

Clock- and watch- 
makers ..... 

Comb-jnakera .... 

Engravers 

Olal^s- cutters .... 

Harness-makers . . • 

Jewelers 

Operatives 

Printers ...... 

Sailnmkfrs 

Sboe cutters ..... 

Shoe-makers ... 

Silver or Gold smiths 

Tailors ...... 

Tobacconists , . . , 

Wbip-makers .... 

Wool -sorters * . . ♦ 



Number 

iir 
Panans, 



3,015 



Averagrts 
De»Uu 



41.49 

30.00 

45.07 

48.29 

43.38 , 

35.5td 

56,671 

54.79 

42.78 

58.05 

54.0S 

41.0$ 

39.00 

38 «2 

44.95 

56.i 

52.1 

44.84 



43.87 

S9.811 

61.6a3 

40.19 

43.11 

34.00 

38.36 

52.66 
51.38 

40.88 

43.16 

48.74 

40.84 

39. 16 J 

38.69] 

63.21 

44.6L1 

46.18 

47.84 

50.a5J 

42.6 

48.00 



i Thkt j-Uiiict BegUtratloQ Keport of MaMacliuaeiU, p-cvisi i«g. 
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Table XX (continued). 



0€?e^pATie>»s. 



Clabs V. Laborera (no 
ipecial tmdes) . , , 

LaboFera .,«,,. 

Berviitits 

Stevedores ,..,*. 

WatclimeD ....*, 

Workmen in Powder- 
mills ....... 

Class V I . Fhttort 

Liib&rififf Abroad, etc. 

Baggage-niastei-a , , , 

Brake aien 

Butchers ..,..- 
Chimney sweeps . . . 
Drivers ....... 

Proveni . 

Engin'rs and Firemen 
Expressmen , . , . . 
Ferrymen ...... 

Lighthouse keepers . 

Peddlers 

SestonH ....... 

8oktieri 

Stablers ,...., 
Teatiistera . . ^ . . . 
Weighers and GmugeTS 
Wbarflngers . . . . . 

Class YU. Mmpl&^id 
&n the Ocean .... 

Fishermen ,...,. 
Marines .'..«» 
Tiaval OfficefB .... 

Pilou ....... 

Se&men ....... 

ClamVITI. JfwVfi, 

Agents ....... 

Bankers ....... 

BankOfflcerfi 

Board ^nji: House kprs* 
Book-seliers . . . . . 
Brokers . . . . , 

Clerks and Book-kprs. 
Dri]g;gi^t& and Apoi^h* 
ccariea ...... 



Nomb^r 
of 

PetBOUA, 



28,058 
27,^2 

389 
IG 

198 

18 

7,oa5 

37 

246 

5^7 

4 

337 

17 

501 

21ft 



10 

417 

81 

2,885 

3.^4 

1,282 

24 



8,844 

4sa 

4 

m 

83 

8,207 



15,077 

ara 

40 
151 

7.1 
78 

m% 

255 



Defttb. 



47,41 
47.49 
40,10 
52,00 
50 00 

39.67 



36.29 
a4.08 
26.44 
50,10 
34. "10 
38 88 
49.29 

mM 

AIM 
5S.78 
60,40 
41.18 
50 04 
28 ^J7 
42.54 
40.85 
60.67 
5000 

48.44 
42.82 

41.2^ 
50.00 
60,38 
46.46 

48.95 
46.76 
57 61 
55.14 
47.96 
53 05 
40 58 
859^ 

43.37 



OCCUFATIOXS. 



Gentlemen , , 
Grocers . » 
Innkeepers ■ . 
Hanufacturers 
Hercltants . 
NewB-dlrs. and Carers 
R. R. Agents or Con- 

ducUirs 
Saloon^ and Eeslau 

rant' keepers 
Stove-dealcj^ . 
Telegraphers . 
Traders . , ^ 

Class IX . Pf^u 

§ional Ueik , . 
Architects . . . 

Artists 

Civil Engineers ■ 
Clergj^men - . . 
Corned ians . . . 
Dentists .... 
EditoFB and Beprtrs, 
Judgei aud Justices 
Lawyers . . . . ♦ 
Musfcians . , , , 
Photoi^raphen , . 
Physicians .... 
Pitifesf^ors . , . . 
Puhlif Offlt^ers , . 
ShertfTs. ConBtablee, 

and Policemen 
Students .... 
Sur^'eyora . . . 
Teachers , . . * 



Class %. 

Bomesiics . , 
Dresa- makers ^ 
Milliners . . . 
Nurses . , , 
Operatives . . 
Seamstresses , 
Shoe -binders , 
St raw- workers 
Tailoreesee ^ 
Teachers . , , 
Telegraphers 



Femalu 



Numtier 
Penons. 



1,512 

517 

467 

1.375 

8,027 

27 

318 

200 

12 

5 

2,008 

5,175 

20 

166 

117 

065 

32 

114 

87 

18 

676 

266 

10 

1,168 

45 

437 

158 

288 

86 



8,343 

1.037 

250 

136 

116 

70S 

280 

48 

73 

2^ 

442 

7 



ATer»g« 

A pre »t 



68.43 
47,50 

50.04 
51.23 
54.17 

4L22 

30.SS 

40.00 
45.25 
28.80 
48.08 

5081 
47 07 
4418 

42 82 

58.57 
S7 81 
41.61 
46.68 
64.11 
56.45 
41.50 
S6.80 
54.00 
65.03 
65.37 

53.76 
2323 

51.44 
4L70 

80.13 
46 64 
43.36 
89.42 

61.06 
27.82 
46 50 

43 12 
34 83 
47,40 
SL27 
2443 



The above table cannot be absolutely relied upon for several 
reasons, the principal of which is that the table is incomplete. 
Many of the occupations are merely temporary, and persons are 
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constantly shifting from the pursuit of one calUng to another, 
Judf^es and lawyers, for example, sliould be included under one 
heading:, while the class ** students " should be excluded alto* 
gethcr The table shows, how^ever, very clearly, tlic relations of 
I certain occupations to longevity. It is seen, for examjile, that 
agrictilturists have tlie greatest expectation of life. Next to 
these come mechanics engaged out-of-doors. Professional men 
come next, and of these clergymen and members of the bar have 
tlie first and second places, respectively. The exix-ctation of 
life of pliysicians is above the average, being nearly 55 years, 
Mechanics engaged in active work in-doors may ex[H?ct to live 
3,70 years longer than those whose occupation requires them to 
retain a more or less constant position. 

Occupations which are accompanied by the formation of 
much dust, either inorganic or organic, arc especially luifavor- 
able. They iisually produce diseases of the respiratory organs, 
w^hich may eventuate in phthisis. In the table it is seen 
that the average age at death of stone-cutkn-s was 40:90 ; of 
cotton-factory operatives — male 39 J 6, female 27.82;^ of cigar- 
makers, 38.36 ; and of cutlers, 39.21 years. Tlie figures more 
or less closely approximate the conditions which have been 
shown to exist hi England and on the Continent of Eurn[>e. In 
Sheffield, the vvorkmen who grind and polish the cutlery, called 
" dry grinders," are said to suffer from a chamcteristic pulmo- 
nary affection termed '^grinders' asthma" (emphysema) in the 
proportion of 69 per cent, of the whole number employed. The 
average duration of life of the needle-grinders of Derbyshire 
is 30.66 years. Among the cutlery-grinders of Solingen, in 
Uhenish Prussia, Oldendorff found 29 |>er cent, suflering from 
pulmonary affections, while the average age at death of the 
'* dry grinders " was 40*7 years. 

Tliese flgures raimt be ftccept<*d with mnch reserve. TATiite it Lh probable that th* 
ftveraffe as« at death among wotucn engni^iH) In dklTercTit iincupatlnnt* i« Wm tlian thut of inen 
iHgaged in Ibe SAme occtipatir>nii, the flf^urea to Table XX* Clja«A X, cannot be u»er1 1» a tiailfl of 
ioomparlsnn. Ho many women are annimUy wjthrtrawn from the varloui occupations bv mar- 
r1a|?e, which plnrc»them under different conditions, tbat the itutUtict of tbe oocii|iatloii« of 
women la the table arc an iriui worth/. 
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OCCUPATIONS PREJUDICIAL TO HEALTH. 

The diseases of occupations may conveniently be divided 
into the following classes: — 

1. Diseases due to the inhalation of irritating or poisonous 
?s and vajxirs. 

2. Diseases due to the inhalation of irritating or poisonous 
dust, 

3. Diseases due to the absorption or local action of irritating 
or poisonous substances. 

4. Diseases due to exposure to elevated or variable temper- 
ature or atmospheric pressure, 

5. Diseases due to excessive use of certain organs, 

6. Diseases due to a constrained attitude and sedentary life. 

7. Diseases from exposure to mechanical \iolence. 



I.^ — DISEASES DUE TO THE INHALATION OF IRRITATING OR POISONOUS 

GASES OR VAPORS, 

Snijjhnrous'acid gas is used in various trades as a bleach- 
ing agent. In the maiiutacture of straw hats and in the drying 
or "processing" of hops tliis agent is extensively employed^ 
and the people engaged in these industries frccjuently suifer 
from respimtory and digestive disorders. These are, however, 
rarely serious. If free access of air is allowed, the dangers to 
health in tlie above employments are very slight. 

Nitnoacid fumes may be dangerous to health when in- 
haled in a concentrated form^ but very few cases are on record 
where any positively deleterious influence can be traced to tins 
agent. 

Ht/drockhnoackl fumes may prove deleterious to the w^ork- 
men in soda manufactories, where the fumes are disengaged 
during the so-called " sulphate process," But the danger is 
probably slight On the other hand, attention has recently been 
called to a peculiar effect of hydrochloric-acid fumes upon the 
w^orkmen in fruit-canning establishments. The men who seal 
or *' cap " the cans after being filled are the ones affected. The 
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lesion lias beisn described by Dr. W. Stump Forwood, who says' 
conceniing it; *' The coiiskiiit iiihaktiou of the fumes of muri- 
atic acid, associated as they arc with tlie lead solder, which the 
busy **eaptx*r" neglects to protect himself against, soon pro- 
duces inflamnuition of the mucous membrane of the nose, which 
finally results iu ulcemtion. With some patients, after the 
removal of the cause and the application of proper treatment^ 
recovery takes place after two or three months ; but with those 
who have a scrofulous taint in tlieir constitutions this ulceration 
is exceedingly intractalde, and, in spite of all treatment, proceeds 
for months and oven years, until the septum is finally perforated* 
And, stmuge to say^ it is the common experience of those who 
have sufft^'ed that, as soon as peribration takes place, all the 
soreness and consequent auuoyauce disappears and the patient 
recovers, with, of course, a permanent opening iu the nasal 
septum*"^ Dr* Forwood adds tliat anointing the nose, both 
within and witliont, several times a day, and avoidance of the 
acid fumes as much as possilile, will prevent the peculiar aflection. 

Ammoiiitt rarely causes disturbances of health in work- 
men brought into contact with it. When present in the air in 
large proportion it may give rise to serious symptoms. As it is 
often used to prevent tiie poisonous effects of mercury {q. t\), care 
should be taken that the proportion of the vapor in the air of 
the work-room should not exceed 5 per cent 

Chlorine gas is very deleterious in its effects upon the work- 
men brouglit in contact with it in the various industries in which 
it is employed. Nearly one-half of the workmen engaged in the 
manufacture ofcldorinated limeand in bleaching become affected. 

The respiratory organs are principally attacked. Pneu- 
monia is exceptionally frequent. If an affected individual is 
predisposed to consiunption the latter disease is soon liglited up, 
and (piickly proves fatal. The effect of the inhalation of con* 
centrated chlorine is thus gmphically described by Hirt ^ : "The 

I PhiU, Mc<L sinil .SurRiral Reporter, Jtinp30, 1883, 

■ Voo FetteDkofcr uud Ziemamu^i fiAUdbucli dti Hygiene, ete., II Tb^ 1 Abtii^ p. 80l 
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workman suffers from violent cough and extreme dyspncBa. In 
spite of the aid of the auxiliar}' respiratory muscles, the enti-ance 
of air to the lungs is insufficient, and the \vidoly-o]>ened eyes, 
tlie pale-hluish color, and the cold perspiration plainly show the 
mortal agony of the patient. AVith this the pulse is smaU, the 
tem|>erature decreased. Soon after removal from the impreg- 
nated atmosphere these phenomena disappear, and a few hours 
later the workman is found enveloped in chlorine and hydro- 
chloric-acid vapors in his accustomed place in the factory. The 
attacks seem to be but rarely fatal" 

The constant inhalation of an atmosphere strongly impreg- 
nated with chlorine produces a cachectic appearance, bronchial 
catarrh, loss of the sense of smeU, and a prematurely aged appear- 
ance. When this stage of chronic chlorine poisoning has been 
readied complete health can rarely be re-established, even if 
the patients be entirely removed from the irritating atmosphere, 

Carhoft monoxide is often present in the air of gas-works, 
iron smelting-works, and coke or charcoal furnaces. The work- 
men engaged in these industries often suiter with diseases of the 
respiratory organs, digestive disturbances, and general debility. 
Acute poisoning from carbon monoxide is rchitively frequent, as 
already pointed out.* The prominent symptoms are at first vio- 
lent headache, dizziness, and roaring in the ears. These symp- 
toms are followed l)y great depression of muscular power, nausea, 
and vomiting* The vomited matters sometimes gain entrance 
into the tmchea, and may thus produce strangulation. Uncon- 
sciousness, convulsions, and asphyxia rapidly succeed. Paral- 
yses of the sphincters and of groups of other muscles are often 
present. The pulse is at first somewhat increased, but soon 
becomes slower. The respiration is slow and stertorous, and the 
temiierature falls from 2.5'' to 3"^ C. (3- to 4'' R). Glycosuria 
often occurs. If death does not occur in the attack, the patient fre- 
quently sutfers from girat depression, both physical and mental; 
loss of appetite, constipation, and various paretic conditions. 

* See Cli»pter I« p. 2Bi, ~ 
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The slow or chronic form of poisoning by carbon monoxide 
is characterized by headache, dizziness, slow pnlse and respira- 
tion, nausea, and sometimes vomiting and purging; Loss of 
memory and diminution of mental activity are also said to be 
effects of the continued inhalation of air charged with carbon 
monoxide. 

Carbon dioxide is found as one of the constituents of the 
'* choke-damp** in mines. There is reason to believe that this 
is often the source of ill health and deatli in miners, even where 
the symptoms of acute curbon-dioxide poisoning arc not present. 
Hon* Andrew Roy^ says that '*it is more insidious than direct in 
its operations, gradually undermining the constitution and kill- 
ing the men by inches." Difficulty of respiration and weakness 
are the only symptoms calling attention to the pernicious eftects 
of the gas. Where, however, tlie proportion of carbon dioxide 
is large, acute poisoning occurs. This is manifested by the 
following symptoms; Loss of consciousness and of the power of 
voluntary motion. In some cases there are convulsions; in 
otliers the above symptoms are preceded by difficult respiration, 
headache, depression, drowsiness, or psychical excitement. Re- 
covery usually soon follows after removing the patient into a 
purer atmosphere. 

Vintners, distillers, bre^vers, and yeast^makcrs are said to 
suffer from the effects of carbon dioxide occasionally, but serious 
results from this cause are probably very infrequent. 

It may not be amiss to call attention here to another dan- 
gerous mixture of gases sometimes found in mines, and which 
is occasionally the source of appalling accidents. This is the 
so-called ''fire-damp" or light carhuretted hydrogen (CH|), 
Wlien this gas is mixed with atmospheric air in the proportion 
of 6 to 10 volumes per cent., the mixture becomes violently 
explosive if ignited. The danger does not cease with the explo- 
sion, however, for in this act the free oxygen present is consumed 



> Tblrd Atinujil Heport 8tate Mine Inspector of Ohio. Quoted in Buck*B Hy^eoe and 
PubUc Health, Yol. it« |i. SiS. 
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in the formation of carbon dioxide, aiid the workmen then die 
asphyxiated, or from the effects of "choke-damp," The danger 
from '^fire-damp" can be largely averted by thorough ventilation 
and by the use of the safety-hinip of Sir Hiimi)hry Davy, which 
gives warning of tlie presence of the gas and permits the work- 
men to escajK? before the explosion takes place. 

Sfdphttretled hydrogen^ when present in the air in large 
proportion, — as, for example, in privy- vaults, cess-pools, and 
sew^ers, — mny produce serious or fatal poisoning. Fonnerly, 
w^hen vaults were cleaned iu the primitive way, these accidents 
w^ere frequent; but at the present day, owing to improved 
methods of removing excreta, they are con\paratively rare. The 
precautions advised in a preceding chapter^ sliould be borne in 
mind when it is necessary for workmen to enter s\ich places. 

The gases resulting from i\\e putrid drcompasUiou of organic 
stthstitiices^ such as are found in tanneries, glue* and soap- works, 
and similar industries, are popularly believed to give rise to 
various diseases. There are no observations on record, however, 
to sliou^ that such is the case* As a matter of lact, the u^orkmea 
engaged iu the industries mentioned, seem to be exceptionally 
healthy, and to resist to a eonsidcrablc degree the ravages of 
phthisis and epidemic dis(»ases. 

Bisulphide of varhon is used in the arts principally in the 
process of vulcanizing India ruljber, and for extracting oils from 
seeds and fatty bodies. The constant inhalation of the vapor 
of bisulphide of carI»ou produces a train of symptoms to which 
attention was first attnicted by Delpeeh in 1856. The symp 
toms liave Ik-cu ohs(*rved frequently since that time. The follow- 
ing account is from Hirf': — 

"Some days, or even w^eeks or months, after beginning this 
occupation, the workmen complain of a dull headache, becomin;^ 
more severe toward evening. Tliis symptom is soon followed by 
joint-pains, formication, and itching on various parts of the body. 
A more or less troublesome cough is present, but is not accom- 

* Chapter 1, p. 37. • Op.eil, i». AOL 
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panied by any characteristic sputa. The respiration is regular, 
the piilse somewhat increased in frequency. During this time 
certain individuals exl libit a marked exaltation of their intel- 
lectual powers; they talk move than forinerly, and show an 
interest in matters in which they at other times show no concern. 
There is, however, very rarely distinct mental disease. The 
sexual desires are increased in both sexes, menstruation becomes 
irregular, and the urine possesses a faint odor of bisulphide of 
carbon. In this manner several weeks or months pass away. 
Ver)^ gradually the psycliical exaltation disappears, and a pro- 
found depression, melancholy, and discouragement succeeds, 
coupled with which is often loss of memory. Vision and hear- 
ing become less acute, and the sexual activity is completely 
destroyed. Anaesthetic spots appear on various parts of the body, 
and numbness of the fingers prevents the workman from perform- 
ing any fine work/* 

The disease never proves fatal, hut the normal condition 
of the individual is rarely re-established when the disorder has 
advanced to the extreme stages mentioned. 

Iodine aiul bromine vapors, when inhaled tjy workmen en- 
gaged in their prei>aration, produce symptoms of poisoning 
which are sometimes very serious. Acute iodic intoxication 
consists in severe laryngeal irritation, headaciie, conjunctivitis, 
and nasal catarrh. Occasionally there is temporary loss of con- 
sciousness. Chronic iodic cachexia is often found among the 
workm*^n* In certain cases atrophy of the testicles and gradual 
disappearance of sexual power has been observed. In the manu- 
facture of bromine, a form of bronchial asthma has been 
observed among those engaged in the establishment. No 
symptoms corresponding to those of chronic iodism have been 
observed among the workmen in bromine. 

The inhahitiou of the vapors of titrpenfine produces, in a 
considemble numlier of those consUintly exposed to them, dis- 
eases of the respiratory organs, beginning with cough and, at 
times, resulting in consumption. In other cases derangement 
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of the digestive organ s^ strangur^s a^d, in a few cases, bloody 
urine have been observed. Nervous disturbances are rare after 
the inhalation of turpentine, and are limited to headache, roar- 
ing in the ears, or flashes of light before the eyes. 

Petroleum vapor, when inhaled in a concentrated state, pro- 
duces syraptoms similar to those of anaesthetics. When exposed 
for a long time to diluted petroleum vapor, workmen sometimes 
suffer from chronic pnlmonary catarrhs or from nervous de- 
rangements. Among the latter are disturbances of mental 
activity, loss of memory, giddiness, and headache. These symp- 
toms are, however, rare. More frequent are pustular or furuncu- 
lar affections of the skin, w^hich are due probably to the direct 
initant effect of the vapor. 

Lead potsomng is one of the most characteristic diseases of 
artisans. It attacks w orkmen engaged in the roasting and smelt- 
ing of lead ores ; in the manufacture of white and red lead and 
of lead acetate and cbromate ; in type-making, in painting, and, 
in short, in all occupations in which tlie workman is compelled 
to inhale the vapor or dnst of lead, or in which it is conveyed 
in some manner to the digestive organs. It is believed also that 
it can be absorbed by the skin and produce its poisonous effects 
upon the economy. The average durution of life in the roast- 
ing and smelting furnaces is 41 years; of painters, as shown by 
Table XX, 45.07 years. Of the latter 75 per cent, are attacked 
by one of the forms of lead poisoning, colic being most frequent, 
Li the maiuifacture of white lead more than half of the work- 
men suffer from lead poisoning dnring the first year, lead colic 
being present in 60 ^xn" cent, of all the cases. 

In most sugar-of-lead manufactories 60 per cent, of all 
the operatives constantly suffer from some form of lead 
poisoning. 

Poisoning has also been observed in workmen engaged in 
the manulacture of various pigments of which the acetate of 
id i?* the base (e,*/., lead chroma tes). Among type-founders 
the symptoms of lead poisoning are not very rare, and even 
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compositors sometimes suffer from lead poisoning. In the latter 
case Uie lead must be absorbed through the skin in order to 
produce its effects. 

The various forms in whicli lead poisoning affects the indi- 
vidual are tlje lead cachexia, manifested by loss of weight, dis- 
coloration of the skin, the characteristic blue line along the 
gums, diminution of the salivary secretion, a sweetish taste, and 
off"ensive odor of the breath ; t!ien lead colic, the features of 
which are well known ; h:ad paralysis, the characteristic '' wrist- 
drop," wliich requires prompt, and intelligent treatment, other- 
wise permanent atrophy of the affected muscles often takes place. 
Among other nervous manifestations of the poison is a |)ainful 
aftectton of the h^wer extremities, attacking joints and flexor 
muscles, and remittent in character. At times amestliesia of the 
skin of the head and neck is present. In rare cases serious 
mental derangement occurs. Other grave nervous lesions, such 
as the so-called saturnine hemiiilegia and tabes, are liappily 
extremely rare among the workmen in tlie metal at the present 
day. 

3Ier€urial poisoning is frequent among the artisans who 
w^ork in the metal. •The smelters of the ore suff'er severely and 
in a large proportion of the entire number employed. Their 
average age at death is 45 years. Mirror-makers suff'er most 
severely of all the artisans who come in contact with the vajiors 
of the metai It is beyond question that the confinement in 
badly-ventilated work-rooms is lar^j^ely responsible for tlie poi- 
sonous effects of the metal upon this class. The special forms 
in which the poisonous effects are manilested in mirror-makers 
are salivation, mercurial tremor, and nervous erethism, but, in 
addition, a very large proportion suffer from pulmonary con- 
sumption. It is stated that 71 per cent, of the total deaths 
among mirror-makers (those who coat the glass witli the mer- 
curial alloy) are from phtliisis. 

Among w omen the symi>tnms am aggravated, and abortion 
frequently occurs. Of the children of women suffering iVom 
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marcoittl poiscmiDg hoot firiiig at tenn^ 65 p« o»it die withia 
the first year. 

In the Almaden qnkksilTer mines in Spain a considemMe 
propoition of the workmen safkr firom the milder $3rmptom$ of 
merrarial intoxication (gingivitis, salivation, or dryness of (he 
month). The more severe manifestations (tremor, convnHons^ 
contnurtnies, violent muscular pains, paralysis, cachexia) are 
much less fiequent, and latterly not so severe as they \wne 
formerly. 

lire-gilders, fulminate-makers, and physical instrument* 
makers not infiequently suffer from the deleterious eflR?cts of 
inhaling the vapor of mercury. Hatters are also liable^ to a 
considerable extent, to the poisonous effects of the metal.^ 

It has been found that upon sprinkling the floor of the 
work-room of mirror-makers with aqua ammonia, so as to im- 
pr^nate the atmosphere with ammonia, the bad effects of mer^ 
cury on the system are markedly diminished. Care must be 
taken, however, not to use the ammonia to excess, otherwise the 
diseases caused by this agent may attack the workmen. 

Zinc or copper vapors^ or possibly a combination of the 
two, given off from the brass, which is an alloy of these metals, 
produces a peculiar train of symptoms known as ** brass- 
founders' ague." The symptoms are described by Hirt, who 
has suffered from two attacks of the affection himself, as fol- 
lows*: "A few hours after attending the process of brass- 
casting, one notices a peculiar, uncomfortable sensation over the 
whole body. More or less severe pains in the back and gen- 
eral lassitude cause a discontinuance of the ordinary occupa- 
tion. While the pains appear now here, now there, and ave 
extremely annoying, no changes in the pulse or respiration are 
noticeable. In a short time, however, usually after the patient 
has taken to the bed, chilliness comes on, which soon increases 
to a decided rigor, lasting fifteen minutes or longer. In the 

1 Hatting ra Affecting the Health of Operatires, I4. Dennit, Report New Jersey State 
Board of Health, 1879 ; Connecticut State Board of Health, 1888. 
• Op. CO., p. 122. 
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comse of an hour or less the pulse now readies a rapidity of 
100 to 120 beats per minute. A tormenting cough, combined 
with a feeling of soreness in the chest, comes on. In conse- 
quence of the repeated acts of coughing, the increasing frontal 
headache produces exceeding discomfort. Soon, however, usu- 
ally after a few hours, the height of the attack is readied ; free 
perspiration indicates the stage of defervescence, and during tlie 
gradual diminution of the symptoms the patient falls into a 
deep sleep, lasting several lionrs. On awakening, a slight 
headache and lassitude only remaui as reminders of the 
attack." 

It is said that about 75 per cent, of the workmen in brass- 
foundries are attacked by this affection ; the attack is liable to 
be repeated at every exposure. 

A chronic form of poisoning is said to occur among zinc- 
smelters after following their occupation for ten to twelve years. 
It consists of hypertestliesia, formication, and bnniiug of the 
skin of the lower extremifcies, soon followed by alteration in the 
temperature and tactile sensation, and diminution of the mus- 
cular sense. Paresis of the lower extremities sometimes comes 
on. The disease has not yet been sufficiently investigated. 

Aniluie vapor is exceedingly poisonous when inhaled in a 
concentrated sttite, Ilirt describes an acute form which usually 
results fatally: "The workman falls suddenly to the ground; 
the skin is cold, pale ; the face is cyanotic, the breath has the 
odor of aniline^ tlie respiration is slowed, and the pulse increased. 
The sensation, diminislied from the beginning of the attack^ 
gradually entirely disappears, and death follows in a stite of deep 
coma."^ Tliere is a milder form which comes on after seveml 
days of exposure. It is characterized by laryngeal initation, 
diminution of appetite, headache, giddiness, great weakness, 
and depression. The pulse is rapid, small, and irregular, 
Kespiration is little altered. Tliere is decrease of sensibility of the 
skin. Convulsions may occur, but are usually of short duration. 

* Op, eU,, p, m. 
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The chronir fomi of aniline poisoning is charactevizod by 
three sets of s) raptoms : those affecting the central nervous 
system, the digestive tract, and the skin. Among the first are 
lassitude, headache, roaring in the ears, and distnrbances of 
sensation and motion of greater or less degree. 

The digestive derangements consist in eructations, nausea, 
and vomiting. 

The cutaneous lesions are ecxematous or pustular emptions, 
and sometimes round, shaqjly-circumscribed ulcers with callous 
borders. 

There is no trustworthy evidence that in the manufacture 
of aniline colors poisonous symptoms are produced in the 
workmen. 



n. — DISEASES DUE TO THE INHALATION OF IRRITATING OR 
POISONOUS DUST. 

The hihalntion of air containing particles of organic or 
inorganic matter has long been accepted as a cause of certain 
special diseases of artisans. The diseases so caused are usually 
limited to ttie pulmonary organs, and consist of acute and 
chronic catarrh, emphysema of the lungs, pnenmonifi, interstitial 
inflammation of the lungs, — tlie so-called fibroid phthisis or pul- 
monary cirrhosis. 

Coal'fluBt is inhaled by coal-miners, charcoal-buniers, coal- 
handlers, firemen, chimney-sweeps, foundry-men, lead-pencil 
makers, etc. Chronic bronchial catarrlis are most frequent, 
while phthisis and emphysema are almost absent from the list 
of diseases affecting these workmen. Dr. AV, B. Canficld has 
reported an interesting case of pneumonoconiosis in which there 
was coincident bacillary phthisis.^ The talde on page 208 sliows 
that the expectation of life of foundry-men, fumace-men, fire- 
men, and cliiraney-sweeps is much belaw the average. 

MetaUicdnst is inhaled l>y blacksmitlis, nailers, cutlers, lock- 
smiths, file-cutters, cutlery- and needle- polishers, etc. While 

* Ttadi. Med. ftDd Ctiir. Ffto^ Md., 18W. 
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in this class of workmen cases of broncliitis and pneumonia 
are relatively frequent, much the largest proportion suffer from 
phtliisis, A table compiled by Ilirt shows that out of the total 
number of sick in the ditfereut classes of workmen the cases of 

phthisis were : — 

62.2 per cent, for file-cutterB, 
69J *' *' neetlle-polishers, 

40.4 " " grintkrs, 

12.2 ** " nailers. 

The Massachusetts talile gives the average duration of life 
for blacksmiths at 53.26 years, of nail-makers at 41.49 years, 
and of cutlers at 39.21 years. The needle-polishers at Slieffield, 
as already stated ((>age 210), have only an average duration of 
life of 30.66 years. In this work and that of griiuling knives, 
scissors, and similar articles, the metallic dust is mixed with 
tnineral dust (particles of silica from the grindstone). This 
mixture seems to be mucli more deleterious than metallic dust 
alone, as shown by the shorter average duration of hte and the 
enormous percentage of cases of consumption. 

Mmeral dust is inhaled by the workmen in a large number 
of different industries. The grinders in the gronnd-glass factories 
Buffer most severely. Hirt found the average duration of life in 
grinders wlio began this occupation after their 25th year to be 
42.50 years, wliile in those who began at the age of 15 the 
average duration was 30 years. 

Millstone cutting is also a verj" dangerous occupation. Pea- 
cock^ gives the average age of these workmen at 24.1 years. 
Stone-cutters generally suffer frequently from phttiisis, probably 
largely in consequence of the constant inhalation of the mineral 
dust produced during their work. The Massachusetts table gives 
the average age at death of these workmen at 40.90 years, 
while Hirt's table gives a much lower age, namely 36.3 years. 
Potters and porcelain-makers are exposed to similar dangers 
from their occu^Mition, but to a much less degree. The table on 

» Quoted by MerkeL In von Pettcnkofer und Ziemssen's HaDdhach der Hygien*. O TK, 
4 Abtb., p. m. 
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page SOS gii» tiie mienge age at death at d&6T yoarss — md^ir 
m high araage. 

j^ters and woikmen in slale-quarries saflw in a lai^ pixw 
portion cfcm^es fiom chronic pneumonia, and die at a comj^arft^ 
tivelT eailT age. 

3^fasons and carpenters have an average dnntion of \ifc of 
50.33 and 53.33 years, lespectiTelT. One-thiid of all the diseases 
fiom which they suffer afiect the respiratory oigans. 

Gussenbauer has reported a rery interesting series of cases 
<^a peculiar inflammatory affection of the diaphyses of the long 
bones in the artisans who are engaged in the manu&ctuie of 
pearl buttons. 

Gem-finishers are exposed not only to the inhalation of 
dust, but to poisonous gases (carbon monoxide) and Tapors 
(lead). The proportion of sickness among them is very high. 

Vegetable Dust. — ^The workmen compelled to inhale T^e- 
table dust are those who work in tobacco, cotton-operatives, 
flax-dressers, paper-makers, weavers, wood-turners, millers, and 
laborers in grain-elevators. 

Workmen in tobacco usually suffer, within a few weeks 
after banning work, from a nasal, conjunctival, and bronchial 
catarrh, which soon passes off, as the mucous membranes seem 
to become accustomed to the irritation. Nausea is also frequent 
at first, due probably to the absorption of small quantities of 
nicotine. Females exposed to tobacco-dust usually suffer from 
digestive and nervous troubles. They are also said to abort 
frequently. 

Dr. R. S. Tracy,* as a result of his observations among 
cigar-makers in New York, states that the fecundity of these 
people is much less than the average. Three hundred and 
twenty-five families visited had only 465 children, an average 
of 1.43 to each family. Dr. Tracy is inclined to attribute this 
to the frequent abortions that occur among the females exposed to 
the inhalation of tobacco-dust. According to the Massachusetts 

> Biick*t Hyciene and PabUc Health, roL U, p. fll 
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table, cigar-making h an unfavorable occupation, the average 
age at death being 38.36 years. 

Cotton-operatives, flax-dressers, weavers, and workmen in 
paper-mills are subject to various diseases of the respiratory 
organs. Coetsem, ai» long ago as 1836, described a peculiar 
pulmonary aftection among cotton-operatives, whicli he termed 
paeumonie coionneme. The observation does not seem to have 
been veiified by others; at all events, the author is unable to 
find any other record of a similar affection iu the literature of 
ilie subject. Among weavers tlie mortality from plithisis is 
comparatively high. Among pa|>er-mak(n-s Hirt found au 
average duration of life of 37.6 years. Tlie |>eople who sort 
i-ags are liable to a fatal infectious disease, '^rag-sorters' disease*' 
(Hadenikrankheit '), which resembles iu all re?:pects, and is prob- 
ably nothing less than, anthrax. Ko cases have been reported 
hi this country, but, as the importation of I'^igs from abroad is 
carried on to a considerable extent, no apology is believed to be 
necessary for calling attention to it. The " wool-sorters' disease,'* 
to which attention has recently been called in England, is doubt- 
less similar iu its nature. 

5iniers suftrr in a large proportion of cases from pulmonary 
affectious, especially bronchial cataiTh and pneumonia. Accord- 
ing to Hirt, 20.3 per cent, of all the disc*ases of these workmen 
are pneumonias, 9.3 per cent, bronchial catarrhs, 10.9 per cent, 
phthisis, and 1.9 [>er cent, emphysema. The average duration 
of life is 45.1 years^ The ^lassachusetts table gives 57.14 years, 
— a vQry much more favorable exhibit. 

The laborers in grain-elevators are comjielled to inhale a 
veiy irritating dust, whicli causes acute and chronic catarrhs of 
the respiratory organs. Dr. T. B. Evans, of Baltimore, has 
reported a series of cases of catarrhal pneumonia in these work- 
men, which were chamcterized by some very peculiar features, 
lirush-making, according to the statistics of Hirt, is a ^ cry dan- 
gerous occupation. Nearly one-half of the deaths among brush- 

s 8m article bj Hoy}u^ Bcaleocyclopjcdle d. ge». Heilk, Bd. VI, p. IflSL 
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makers are fmm phthisis, due, in great measure^ to the inhalation 
of the sharp fragments of bristles produced in trimming tlie 
brushes. In the Massachusetts table the average duration of 
life is given at 43.11 }'ears. 



IIL — DISEASES DUE TO THE ABSORPTION OR LOCAL ACTION OF 
IRRITATING OR POISONOUS SUBST.IXCES. 

Arsenic is used in the manufacture of green pigments and 
for various other purposes in the arts. In tlie prcser\ ation of 
ITS and in taxidermy it finds extensive use. In the prei>ara- 
tion of the pigment known as Paris green the workmen am 
frequently entirely covered by a layer of tlie poisonous salt The 
poisonous symptoms occur in consequence of the absorption of 
the poison through the skin or from its local action^ and but 
rarely on account of inhalation of vaix>rs or dust in which it is 
contained. The most marked symptoms are chronic gnstric 
catarrh, superficial erosions in the mouth, drj' tongue, thirst, and 
a burning sensation in the throat. These symptoms may con- 
tinue for months, or even years, and gradually produce a com- 
plete breaking down of nutrition and the vital jiowers. Violent 
itching skin eruptions of an eczematoiis character are not iiifi'e* 
quent complications of the intenial symptoms. 

Lewin has described a localized pin^mentation of tlie skin 
in workmen (engrai^ers) in silver. The left hand is especially 
affected. The occurrence of the affection is explained by the 
numerous slight injuries of the hands by the graver*s tools and 
the local absorption and decomposition of the sih^er. 

Fltoaphorifs produces two classes of effects in jiersons sub- 
jected to its influence. The mUder effects are produced by the 
inhalation of the fumes of the substance, and are limited to 
digestive disturbances and diseases of the pulmonary organs.! 
The severer symptoms are only observed among the empIoyA 
in match-factories^ and are due to the local action of the phoi 
phorns upon the tissues affected. 

The characteristic disease produced by phosphorus is a 
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painful periostitis of the lower or upper jaw. The limitation 
of the affection to this locality is believed to be due to the action 
of the phosphorus dissolved in the saliva. The fact that the 
lower jaw, with which the sahva comes more thoroughly in 
contact, is most frequently affected seems to indicate that this 
view is the correct one. The disease begins, on an average, five 
years after tlic beginning of tlio employment. Hirt estimates 
the proportion of employes in match-Cictories attacked at 1 1 to 
12 per cent. The first symptom of the disease is toothache, 
soon extending to the jaw. The cervical glands sw^ell up ; the 
gums become reddened and spongy ; abscesses form about the 
diseased teeth, from which large quantities of thin, offensive pus 
are discliarged. Examination with a sound reveals carious, 
nodulated bone. The cheeks become swollen, erysii>elatous, 
and may suppurate and discharge pus externally. 

Hutchinson has reported a case in whicli the long-continued 
internal administration of phosphorus as a medicine produced 
maxillary necrosis. 

The destruction of the soft tissues continues until I'esection 
of the jaw is finally undertaken and the disease checked by 
surgical interference, and removal of the patient from the influ- 
ence of the pernicious substance. 

Dn J. Ewing Meats reports* 16 cases of phosphorus ne- 
crosis. He concludes ''that tlie antidotal powers of tuqjentine 
have been established, both in neutralizing the effects of the 
poison upon operatives during their work and also in the treat- 
ment of the early stage of the disease. The disease is to be 
prevented by the adoption of thorougli methods of ventilation, 
stringent rides with regard to cleanliness, and the free disen- 
gagement of the vapors of turpentine in all the apartments of 
factories in which the fumes of phosphorus escape/' 

In the manufiicture of quinine a troublesome eczema is 
caused in about 90 ix^r cent, of the employes. It seems to be 
due to emanations given off from the boiling solutions. It 

' Tktttti. Am. Surg* AtMClntioQ, IBSt, 
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begins with intense itching, followed by swelling and the formai 
tion of vesicles, which soon burst and form crusts. There i^ 
considenihle fever when the swelling is great. It is said thai 
blondes are more frequently affected than those of dark corn< 
plexion. The disease soon disappears if the work is given up. 

The workmen engaged in the manufacture of bichromate 
of poUts»itim are m\A to suffer from an ulceration of the nasa] 
mucous meoil>rane very similar to that already described as due 
to the vapors of hydrochloric acid (p. 312). Rapidly spreading, 
deep ulcers are also said to form if the bichromate comes ir\ 
contact with abraded surfaces of the skin. 

The strong alkali handled by tanners frequently producel 
fissured eczemas of the hands, which are painful and often diffii 
cult to cure. ^M 

The workmen in 2>f/ro?e?f/m refineries frequently suffer front] 
acneiform or furnncular eruptions. 

Among glass-hlowers, syphilis is frequently communicated 
by an infected moutli-piece which is used by the men in turn. 



IV. DISEASES DUE TO EXPOSURE TO ELEVATED OR VARIABLl^ 

TEMPERATURE OR ATMOSPHERIC PRESSURE. 

Cooks and bakers are exposed almost constantly to a high 
temperature, which produces an unfavorable influence upoq 
health and predisposes them to diseases of various kinds. The 
Massachusetts table shows that cooks have a much shortei 
duration of life than bakei-s, although the statistics of both 
trades are unfiivorable. ^| 

The prevaiUng diseases among cooks and bakers are rheu^ 
mat ism and eczema tons eruptions, generally confined to the 
hands, forearms^ and face. 

Bhuksmiths, founders, and firemen suffer firom the intense 
heat to which they are exposed, in addition to the inhalation of 
coal-dust, as has already been pointed out* The stokers in the 
engine-rooms of steam-ships suffer espprially from the excessively 
high tem|)erature to which they are subjected by their occupatioi] 
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A form of heart>weakncss, described by Levick as " fireman's 
heart," is prevalent among them. 

Sailors, farmers, coachmen, car-drivers, and teamsters are 
subjected to stress of weather, changes of temperature, and 
storms. They suffer frequently from rlieuinatism, acute bron- 
chitis, pneumonia, and Bright*s disease. Car-drivers are said 
also to suffer from painful swelling of the feet, varicose veins 
and ulcers, and mild spinal troubles,^ 

Sun-stroke is not confined to any class of artisans, but 
persons who |x^rform very hard labor, especially in a confined 
atmosphere, suffer most frequently. 

The effects of compressed €u'r on workmen in tunnels and 
deep mines has already been referred to.^ Tlie most serious 
symptoms occur not wlien the individual is subjected to the 
increased pressure, but when the pressure is too rapidly dimm- 
ished. 
V. — DISEASES DUE TO THE EXCESSIVE USE OF CERTAIN ORGANS. 

Tbe prevalent belief that the overuse of the intellectual 
faculties is a frequent cause of mental disease is not borne out 
by facts. Men and women who perform an amount of mental 
work regarded by most persons as excessive have, in spite of 
this, a long duration of life. There are no exact statistics upon 
this subject, but Caspar, half a century ago, made the following 
estimate of the average duration of life among professional men : 
Clergymen live 65; merchants, (33.4 ; officials, 61.7 ; lawyers, 
58.9 ; teachers, 56*9, and physicians, 56.8 years. In the table 
on page 209 the figures are somewhat less favorable, although 
corresponding in general with those of Caspar. Hence, it is 
seen that, of professional men^ those whose occupation compels 
the exercise of high mental powers have a higher duration of 
life than any other class, except fanners and mechanics engaged 
actively out of doors. Those professional occuimtions only 
wMch necessitate a more or less irregular mode of hfe and 

* A. McU HainlttoQ in Report New York fiottfd of HeaHh, p. Hi, ISTS. 

• Cli*pt«r I, p. 12. 
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frequent subjection to physical exhaustion and dangers from 
contagious disease, snch as the work of physicians and journal- 
ists, make an unfavorable showing in the statistics. The prop- 
osition may be laid down tliat it is not mental actimff/^ however 
great, but mental worry that tends to the abbreviation of life. 

The occupation of a tea-taster is said to produce a peculiar 
nervous condition, manifested in muscular tremblings, etc., 
wliich compels the individual to give up the work in a few years. 

Persons who test the quality of tobacro^ an occupation corre* 
spending to that of tea-taster, are said to suffer from nervous symp- 
.toms, which may include amaurosis and other grave affections. 

Those persons who are compelled to use their eyes con- 
stantly upon minute objects frequently suffer from defective 
vision. So engravers, watch-makers, and seamstresses are liable 
to near-sightedness, amaurosis, and imtation of the conjunctiva. 
Public si>eakers and singers frequently suffer from catarrhal or 
even paretic conditions of the throat, whicJi usually disappear 
on relinquishing the occupation for a time. 

Telegraph operators and copyists suffer from a peculiar 
convulsive affc*ction of the lingers, called "writers* cramp." 
Cigar-raakers are also said to suffer from a similar cramp of 
the fingers used in rolling cigars. Performers on wind instru- 
ments are lial>le to pulmonary emphysema, on account of the 
pressure to which tlie lungs are frequently subjected. Boiler- 
makers often suffer from deafness, in consequence of their 
constant existence in an atmosphere in a state of continual violent 
vibration. The affection is generally recognized as " boiler- 
makers* deafness." l)r* C. S. Turnbull has reported several 
cases of " mill-operatives' deafness." Its characteristic is an 
inability to hear distinctly except during a noise. 



yi.— DISEASES DUE TO A CONSTRAINED ATTITUDE AND 
SEDENTARY LIFE. 

It is probable that the large mortality and moTbility rate 
of persons whose occupations keep them confined witliiu doors 



230 



TEZT-BOOK OP HTGIENE. 



are due, next to the defective ventilation, to the constrained 
attitude which most of them necessarily assume. Thus, carvers, 
book-binders, engravers, jewelers, printers, shoe-makers, book- 
keepers, and cigar- makers all have a low average duration of 

life. It is found, likewise, that many of these artisans suffer 
most from pulmonary and digestive troubles, among the former 
being phthisis, and among the latter constipation, dyspepsia, and 
hemorrhoids. 



TIL — DISEASES FROM EXPOSURE TO MECHANICAL VIOLENCE. 

It will be seen, by reference to the table on page 209, that 

all persons whose occupations involve an intimate contact with 
machinery, and in the pursuit of which accidents frequently 
happen, have a short duration of life. Persons liable tu these 
dangers are machhiists, operatives in factories, workmen in 
powder-mills^ baggage-masters, brakemen, drivers, engineers, 
firemen, and other workmen on milroads. Aside from the 
diseases to which some of these classes are liable in consequence 
of exposure to variable atmospheric conditions, the grave acci- 
dents to wiiich they are so frequently exposed render their 
occupations extremely dangerous, Brakemen on fi-eight rail- 
roads, for example, are classed by insurance companies as the 
most hazardous '^ risks/' and some companies refuse to take them 
at all. The table on page 209 tends to contirm the conclusion of 
the insurance companies, for, excluding the class of " students," 
wliich, for manifest masons, cannot be used as a comparison, 
brakemen have the shortest average duration of life of all the 
occupations noted in the table. 

[Tlie student is referred, for more complete information on 
the subjects considered hi the foregoing chapter, to the following 
works : — 

L. Hirt, Die Krankbeiten der Arbeiter. — Eulenbiirg, Handbuch der 
Gewerbehygiene. — Layet, Hygifene des Professions et des Industries*] 
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The subjects embraced in this chapter can be most 
veniently arranged under the following heads ; — 
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The relations exititing among different nations at the presel 
time require that a standing army of greater or less number I 
maintained by each for the common safety. This being tl 
case, it needs no argument to prove tliat such an army shoul 
be composed of the best material available in order tliat it ma 
be depended upon for defense or offense when necessity dem amg 
that it should be called hito active service. ^| 

Hammond says with truth^ that " a weak, malformed^ 
sickly soldier is not oi^ly useless but a positive incumbmnce" t 
an army. It is of the first importance, therefdre, to exclud 
from the military service, by a rigorous physical examination, a 
individuals whose physical condition is defective^ who arc eithi 
suffering from or predisposed to disease, 

Tlie foremost authorities on militaiy hygiene are agi"e6 
that no recruit should be enlisted for actual service before th 
20th year. In the English arm^* the lowest age at present i 
19 years; in Germany, 20 years; in France, 20 years for actui 
service (recrues)^ 18 years for enlistment (engagh); and in th 
United States, 21 years. The limit of age upward in the latte 
army is 45 years, except in cases of re-enlistments. The heigl 
of recruits must be at least 165 centimetres; minimum chei 

I HyKi«Qe, p. 19. Pblladeti^liiA, 1B81 
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measurement 75 centimetres, with at least 5 centimetres* expan- 
ion ; and weight from 54 to 81 kilogramraes. In the cavalry 
senice the maximum weight is 75 kilogrammes. Everj^ recruit 
must be vaccinated before enlistment. 

The physical examination of recruits before enlistment 
must be made by a medical officer, whose decision, in the United 
States army, is definitive. In the German array the decision of 
the medical officer is not final, but subject to revision by the 
recruiting officer, who may, if lie sees fit, overrule the medical 
officer's opinion and enlist a man who has been decided to be 
unqualified for the military service. In this and various other 
respects, such as pay, rank, and effpctive power, the Medical 
Staff of the United States Army has many advantages over that 
of most foreign armies. 



11. — ^THE FOOD OF THE SOLDIER. 

The army mtion of the United States, which is given below, 
was fixed by regulations before the more-recent researches of 
Professor Voit on nutrition were completed* The ultimate com- 
position, which yields 142 grammes proteids, 116 grammes fats, 
and 435 grammes carbohydrates, shows an excess of fats and 
deficiency of carbohydrates. Table XXI shows the daily allow- 
ance for each soldier : — 

Tablb XXI, 
342 gmmmes pork or bacon, or 



667 




fresh beef- 


454 




hard bread, or 


566 




flour. 


es 




beans or peas, or 


4S 




rice or hominy. 


45 




green coffee. 


IT 


4t 


salt. 


68 


ti 


sugar. 



To this is also added vinegar, pepper, and tea in place of 
coffee. Althongh the regular food^allowance in the United States 
army is liberal, and is largely in excess of the needs of the soldier 
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in garrison, medical officers generally agree that in active service 
it is insufficient in quantity and not sufficiently varied. ^ 

The money value of each of the above articles in the ratioq 
is fixed by the government, and may be drawn instead of certaiq 
of the articles, and other articles of food purchased and thus 
the dietary varied. The money so drawn constitutes what i^ 
known as the ''company fund.'* In the hands of a judicioug 
commanding officer, the company fund can be made a sourc^ 
of great benefit and comfort to the men, but that it is al 
times mismanaged or misapplied is well known to army sur« 
geons. 

Aside from the insufficient quantity and variety of food 
furnished to soldiers, the cooking, especially in temporar)' camps, 
is often defective and causes digestive derangements and coni 
sequent innutrition. A good cook should be attached to every 
company, 

III, — THE CLOTHING OF THE SOLDIER, 



4 



The clothing of tlie United States soldier is tolerably well 
adapted to its uses. It is generally well made, and of good, 
serviceable material. The only exception that can be made with 
reason is that the foot-gear is not made to individual measure, 
and hence j>eculiarities of shai>e of the feet cannot be taken 
account of. For tliis reason painful affections of the feet, due to 
ill-fitting boots or shoes, are of frequent occurrence. ^fl 

When on a march, the soldier carries his extra clothing 
packed in a knapsack and strapfwd upon the back. Hia 
blankets and great-coats arc rolled into a cylinder and strap|>ed 
upon the knapsack. The weight each soldier has thus to carry, 
in addition to his arms and ammunition, amounts to considerable. 
There is reason to believe tliat tlie pressure produced by the 
straps of a heavy knapsack may "cause not only discomfort but 
actual disease* It is believed by many officers that the knapsack 
could be abolished with advantage, and the extra clothing rolled 
up in the blanket, or a water-proof sheet, and slung over th6 
left shoulder. 
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nr. — THE DWELLING OF THE SOLDIER, 

Soldiers are generally lioused either in barracks, huts^ or 
tents. The former are usually ttie habitation of the soldiers 
in garrisons or permanent camps, while huts or tents are 
used for the purpose of sheltering the occupants of temporary 
camps. 

Barraclcs, — A military barrack is a one-storied building 
constructed of stone, wood, or iron, or a combination of these 
materials. The general plan of the baiTack comprises a large 
room for the beds of tlic soldiers, one or more smaller rooms 
fur the non-commissioned officers of the company or squad, and 
a wash-room. The sleeping-room of the soldier is also Ids living- 
or day- room. It is evident, therefore, that sufficient air-space 
and good ventilation must be provided if the soldier's health is to 
be maintained. In England, 17 cubic metres are recommended 
for the initial air-space. In the new barracks constructed in 
France according to the plans of M. Toilet, 22 cubic metres are 
allowed to each occupant. 

The special points of distinction of the system of Toilet, of 
which Schuster says that *' to it belongs the future of barrack 
construction,'* are : The frame of the building is of light-iron 
ribs; the interspaces are walled up with bricks or stone; the 
roof is slate ; the ceiling is arched, and all comers are rounded to 
prevent lodgment of dust. Ventilation is provided by oixniings 
in the walls at the edge of the roof for the entrance of fresh air, 
and by ridge ventilators. 

In France, barracks have been built according to Toilet's 
system at Bourges, Cosne, Macon, and Autini. Although occu- 
pied but a short time, it appears that tlve health of the soldiers 
remains better in them than in the barracks constructed on the 
old style. The system would seem also es|>ecially to lend itself 
to the construction of hospitals. The wash- and bath- rooms of 
the barracks should be so arranged as to encourage the soldier 
to cleanliness. Where the only lavatory in a barrack is, as 
the author has seen it, an open porch, men are not likely to 
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spend much time in cold weather in washing their faces and 
hands, to say nothing of the rest of their bodies. 

The kitchen and dining-room should be detached from the 
building serving as quarters ; otherwise the odors of the cooking 
will pervade the building. 

The sinks or latrines should be placed at some distance from 
the quarters and kitclien, and out of tlie line of prevailing winds. 
The writer has personal knowledge of a permanent military post 
within a few miles of the city of Washington, where, only a lew 
years ago (and, for aught known to the contrary, at the present 
day), '' tlic rear/* or place of depositing excrement, was about 
70 metres distaut from the kitchen and men's quarters, and 
directly in hue (to leeward) witli the prevailing winds ! 

Before erecting any bnikhngs it is, of course, necessary to 
endeavor to secure a clean and dry subsoil. Attention is called to 
the principk^s underlying the construction of dwellings^ Chap. VL 

Tents and HuU. — The tents used in the army are Ihe lios- 
pital-tent, the officers' wall-tent, the A-tent, and tlie shelter- 
tent, which is a modificjitiou of the kst The conical, or Sililey 
tent, whicli was frequently seen in camps in the early part of 
the war between the States, has gone out of use. Soldiers give 
the preference to the shelter tent, which is light, each miui's 
piece weighing only 1.18 kilogrammes. Two i)ieces being 
joined togetlier by buttons and buttou*holes, and thrown over a 
ridge-pole supported upon uprights, and the four corners Hist- 
ened to pegs driven into the ground, form a tent 1.20 metres 
high, 1.65 metres long^ and having a spread at the base of 
between 1.8 and 2,1 metres. Such a tent will form a comibrt- 
able shelter for two men, unless there sltould be strong winds or 
driving rains, when the ends could be closed by blankets, brush, 
or an extra piece of shelter-tent. The uprights and ridge are 
ifiteadied by short guy-ropes, one of which is furnished with 
^each piece of the tent. 

In winter, especially when camps of more or less perma- 
nence are formed, the soldiers usually build log huts. Thai 
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interstices between the logs ai-e plastered up with mud or clay» 
and the roof is formed of canvas, generally seveml pieces of 
shelter tent joined together. 

The ground around the tent or hut should be trenched in 
order to carry off the rain-falh 

CleanUness within and around tents or huts is of the first 
importance, and should be enforced in all camps by the proper au- 
thority, Mihtary authorities have long since learned that in the 
, matter of cleanliness of body, clotlung, or surroundings voluntary 
action on the part of the soldier cannot be relied upon. Frequent 
and thorough iuspections will alone secure proper cleanliness, 

T. — CAMP DISEASES. 

The soldier's profession has been aptly characterized by 
Ruskin as '*the tmde of being slain." In the late war between 
the States, the total deaths of the Federal army numbered 359,496, 
— over lt5 per cent, of the entire number of enhstments. Of this 
number, however, 324,586 (nearly two-thirds) died from disease, 
wliile the remaining 134,910 (a small fraction over one-third) were 
killed in battle or died from the effects of wounds. The colored 
troops especially suffered greatly from the effects of disease. 

Diarrhoea and Df/seuter/j. — The most fatal diseases of camp 

life, especially in time of war, arc diarrhoea and dysentery. The 

statistics of the Federal army during the late w^ar are given in 

the following table ^: — 

Table XX 1 1. 

Total Deaths from Diarthcta and Dyttniery in tht If. 8. Armu^from Majf U ISei, 

t& JuM SO, 2S0C, 





White Troops, from 
Ma}ri, 1^11. to Jutie 


Ttjlorrd Trnops, 
u> June!)Oi, vm. 


Total 


Acute Diftrrlia*a .... 
Clin^nic I>iarrba3a . . . 
Acute Dyst'iitery . , , , 
Chronic Dysentery . . . 


1,155.226 
170,488 

288.812 
25.670 


3.228 
8,229 


CaM€9, Beatht 

XnMl 1.368 

12,m*H 8.278 

&5.259 lAn 

2.781 026 


1,260.027 

25*.1.07l 
28,451 


DtaihM 

4.20t 

80.836 

5.576 

3,855 


Total 


1,585,196 


87.794 


153,930 6J64 


1,780.135 


44,558 



^ Medical (md BurfioAl fiislorjr of tlie Wat, second medical to1ujii«, p. 3. 
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Owing to tlie fact that a considemble number of deaths 
were reported witliout assigning any cause, Dr, Woodward esti- 
mates the total number of deaths from the above diseases at 
57,265, or, in the propoilion of one death from diarrhcBa and 
dysenterj' to three and one-half deatlis from al! diseases. Among 
the prisoners of war held by the Confederate States in Anderson- 
\ille prison, where tolerably complete records were kept, more 
than half the total deaths were from diarrhoea and dysenteiy, 
w^hile tlie ratio of deatlis to cases of the above two diseases was a 
fraction over 76 per cent. This frightful mortality from these 
two diseases, both in the prisons and among the armies in the 
field, is principally due to the insanitary conditions surrounding 
tlie soldiers. Where the demands of hygiene were especially 
ignored; where the food was had in quality, or badly cooked; 
the w^ater impure; the soil polluted by excreta and other filth; 
where the men were exposed to stress of weather or to a paludal 
atmosphere; — under these conditions, the above diseases of the 
intestines prevailed in their greatest extent and most fatal 
degree. 

Malarial Fevers, — The diseases due to the paludal poison 
are exceedingly frequent among soldiers encamped in malarial 
sections. During the Civil War a very pernicious form of malarial 
fever received the designation of the locality in w*hieh it prevailed, 
and passed into the literature under the name of ''Chickaljominy 
fever." ^\Tiile malarial diseases were largely represented in the 
morbility reports during the war, the most serious results of the 
influence of the malarial poison were manifested in its effects 
upon patients sick with other diseases. Thus, typhoid lever, 
fdysenter)', or pneumonia, in a patient saturated with malaria, 
was very much more serious than where this complication was 
absent. In the malarial regions in the interior of the country, 
the Mississippi Valley, and the southera portion of the Western 
Territories, malarial fevers are among the most prevalent camp 
Idiseases. Greater attention in locating camps, and care devoted 
to draining the subsoU and maintaining a low level of the ground- 
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water, would doubtless result in improvement in the sicknesa- 
rate Iroiu this cause in the army. 

Typhoid Fever. — Typhoid fever is prevalent in camps and 
garrisons. As it may be propagated through the medium of 
infected discharges of typhoid patients, it will readily be |»erceived 
tliat neglect of the precaution of promptly disinfecting such dis- 
cbarges will almost inevitably result in spreading the disease, 
either by direct inhalation of effluvia from the patient or excreta, 
of pollnlion of the drinking-water, or by coutamiuatiou of ihe 
soil, and subsequently of the atmosphere, by the intestinal dis- 
charges of the patient. 

Phihisis. — Especially among troops in barracks phthisis is 
a very fatal disease. Formerly the mortahty from it was \exy 
heav}^ Recent improvements in tlie liygiene of militarj^ posts 
and greater care iu selecting recruits have ver)^ greatly diminished 
the death-rate from phthisis among soldiers. Acute pulmonary 
affections, such as bronchitis, pleurisy, and pneumonia, are com- 
paratively frequent in camps, being due to exposure. 

Typhus Fever and Scnrvy, — These two diseases are at the 
present day comparatively rare as camp diseases. They break 
out, however, on every occasion when the laws of hygiene are 
violated by permitting overcrowding, overwork, and underfeeding. 
This is almost certain to occur dta'ing war, and hence either 
fully-developed scurvy or a scorbutic taint are almost constant 
accompaniments of an army in the field. Among the allied armies 
in the Crimea, and in the Federal army during the war, scurvy 
and typhus fever claimed a considerable share in the mortality. 

Purulent Conjunct iviih. — This affection of tlie eyes is fre- 
quent among soldiers. It has even been supposed to be peculial* 
to soldier life, and has hence been termed *' militarj' ophthalmia." 
It is contagious, and is probably most often spread by the use 
of basins and towels in common. It is not merely annoying, 
but is a very grave affection, often causing perforation of the 
cornea and destnictiou of vision. The military surgeon should 
be oil the lookout for it, and promptly isolate those infected. 



CAMP DISEASES. 



239 



Venereal Diseases. — The contagions diseases of the sexual 
organs are a veritahle scourge of tlic soldier's life. The history 
of these diseases is intimately interwoven with the history of 
armies, camps, and wars. The first wide-spread ap|>earance 
of syphilis in the fifteenth century is coincident with the siege 
of Naples !>y the French army under Charles VI IL^ It has 
since that time been a constant companion of the soldier in peace 
or war, and in all seasons and countries. Some progress toward 
its restriction has, however, been made in recent years in certain 
localities, Ijut there is still wide room for improvement. 

In 1867 the venereal diseases reported in the Prussian army 
were 53.9 per 1000 of mean strength. In 1882 this number 
had been reduced to 41 per 1000. in 1863 to 36.4, and in 1884 
to 32*8 per 1000. In the Austrian army there were 81 per 
1000 in 1^70, diminishing to 73,5 per lobo in 1884. In the 
British army the ravages of the venereal diseases were so terrible 
that legal measures for their restriction by subjecting prostitutes 
to inspection were taken. In 1859 the proportion of venereal 
disease among the home troops was 400 per 1000. In 1864 
and 1866 the passage and enforcement of the ''Contagious Dis- 
[ eases Act *' caused a marked diminution of these diseases. This 
reduction is particularly noticeable in syphilis. The following 
table gives a comparative view of the number of cases of syphihs 
per 1000 in the naval service at ports under the acts, and at 
ports where the acts were not enforced: — 

Table XXI I L 

PoTU Tnder tbe Acts. Ports Not Under tbe Acts. 

1860-1863 (no restriction), 75.02 per 1000 70,50 per 1000 

1864-1865 (acts en Forced), 79.12 '* " 100.00 ** 

1866-1870 (nets extended), 47,19 " " 84.74 ** " 

1871-1880 40.64 ** ** 99.36 " ** 



In the French army the proportion of venereal diseases was 
63 per 1000 from 1862 to 1866. In 1867 the proportion in- 
creased to 106 per 1000. This increase was attributed to the 

t Set tftlcU on an>hllit, CbaptcT XIX. 
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infection during the Mexican campaign. In 1879 the propor- 
tion had again diminished to 65,9 per 1000. 

In the United States Army the venereal diseases numbei^d 
63 per 1000 among the white and 81 per 1000 among the 
colored troops hi 1884. A chart drawn by Major C'harles 
Smart, surgeon United States army,^ sliows hi an interesting 
manner how opportunity for infection influences the increase of 
Yenereal disease. At the brealdng out of the war, when large 
numbers of men enlisted, tlie record shows a rapid increase of 
venereal. When the armies were in the field, and opportunities 
for the pursuit of Venus were few, the proportion of venereal 
decreased. At the expiration of the first triennial period of 
enlistment, the soldier with his final pay and thirty days* fur- 
lough crowded the cities, and entered on a period of dissipation 
which usually sent him back to the recruiting officer with empty 
pockets and an attack of gonorrhoea or syphilis. At this time 
the records show a large number of cases, which gradually 
diminished until the end of the war, when the op[jortunities 
for infection preliminary to the final muster-out crowded the 
hospitals once more with venereal cases. 

The experience with the Contagious Diseases Act in Eng- 
land points out the true way to limit or entirely extirpate tills 
disease among the military and naval forces. An inspection at 
regular intervals not only of public prostitutes, but also of the 
soldiers themselves^ and segregation of the infected in hospibils 
until the infective period is past, will do more to limit the 
spread of venereal disease than all other preventive measures, 
public or private, put together. 



VI. emu AN CAMPS, 

The camps of civil life, whether established for the purpose 
of funiishing a refuge to the inhabitants of cities invaded by 
epidemic diseases, as yellow fever or cholera, or whetlier for 
religious purposes (camp-meetingsX or for recreation (hunting 

1 Medical aad Suri^oai History of tlio W»r, tlilrd medicAl volumflk 
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and fishing camps, etc.), should be organized and managed on the 
same principk^s as the military caoip. The sit-e should be selected 
with judgment — a clean, dry soil, and abundance of wood and 
water being requisite Ibr a healthy camp, A superintendent 
or officer of the day sliould be appointed, whose duty it is to 
carefully inspect the camp daily, and compel the prompt removal 
of all filth and offal from the immediate \acinity. Cleanliness 
of person, clothing, and household is as important while 
rougliing it " in camp as at home. Singularly, this is very 
often forgotten by very intelligent jx^ople. 

The advantage of a well-administered refugee camp in case 
of yellow-fever epidemics has been clearly shown by the brilliant 
success of the depopulation of Mempliis during the epidemic of 
1879 and of various Elorida cities and towns in 1888, These 
experiments deserve imitation. 

[The following works on Military and Camp Hygiene 

should be studied in connection with this chapter: — 

Smart, The H^^giene of Camps, in Buck's Hygiene and Public 
Hcalt!i^ vqL iL — ^WolzeridorC Armee Knmklieiten, in Realencyelopfledie 
d. ges. Ileilk., Bd- I, p. 489,^Sciliitsti'r» Kaseinen, in von Pettenkofer 
und Zierassen's Handbiicti der Hygiene, II TIj., 2 Abtli. — Cameron; 
Camps, DepojHilation of MeiiipUis, Epidemics of 18T8 and 1879. Public 
Health, vol v, p, 152* — ^Fnilieh, Militarmeilicin, — Medical and Surgical 
History of the War, ea[)ecially the second and third medical volumes. 
— Annrnil Ric'ports of the SiipervisincT Surge on -General of the United 
States Marine Uodpital Surviue, 1888-9,] 



CHAPTER XI. 

Marine Hygiene. 

The melancholy accounts of the mortality from scurvy, 
dysentery, and typhus fever, which were formerly a part of the 
history of so many naval and passen^^er vessels, are liappily 
now only records of the past. Occasionally, however, careless- 
ness of the authorities, or of those responsible for the safety of 
people who '* go down to the sea in ships," results in an out- 
break of one or other of these diseases even at the present day. 
Thus, for the fiscal year ending June 30^ 1882, 71 eases of 
scurvy and purpura w^re reported by tlie medical officers of 
the Marine Hospital Serdce. It appears tliat only in one 
instance (where 6 cases of scurvy had occurred on one vessel) 
was any investigation ordered. A most superficial investigation 
showed that the law relating to the issue of Hmc-juicc had been 
violated by the master of the vesseh No prosecution resulted. 
Such facts indicate that laxness in the enforcement of the regu- 
lations expressly made to prevent tliis fatal disease may be again 
followed by outbreaks of greater or less gravity. 



I. — ^THE SAILOR AND HIS HABITS. 

Although the sailor of the present day, especially in the 
naval service, is morally and intellectually jar in advance of the 
'* Jack Tar" of former days, his life, both afloat and on shore, 
leaves much to be desired on the score of temperance, chastity , 
and purity of thought and speech. The life of a sailor in the 
United States navy, only thirty years ago, is thus graphically 
described by Medical Director Albert 1.. Gihon*: '*She was 
manned by a motley crew, of whom Americans were a minority^ 

* Thirty Yeftra af i^stnltaty Pmfcress In tb« Nury ; Annual addreu bj Uie Fretident to 
Ite N&Tsl M«ilicftl Socletyi WMhitt«t<m, l^L 

(243) 
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and Englishmen, Irislimen, Northmen, and ' Dagos ' constituted 

the far greater part. Some had just returned from another cruise, 
having squandered or been robbed of their three years* pay by 
the landsliarks, who cajoled them, only half sober, to the rendez- 
vous, to be reslupped, and thence to be herded, uncared for, on 
the receiving-ship, still popularly termed the ^guardo/ until 
drafted on board the first sea-going vessel. All of them were in 
debt, most of them insufficiently clad, and unable to properly 
outfit themselves. The wretched herd, wlio were thus gathered 
from the purlieus of Water Street, and North Street, and South 
Street, who at night were kenneled worse than dogs, by day 
fed lilte them — crouching on their haunches around greasy 
raess'cloths, cutting with jack-knives or pulling to pieces with 
giimy fingers the chunks of 'salt horse' and 'duflf' wOiich 
made then* daily fare, and wliich later in the cruise were both 
spoiled and scanty, did not constitute an elevating subject for 
contemplation, 

''Stint of good food," continues Dr, Gihon, " w^as, how- 
ever, nc»t the chief of the old-time shell-back's ocean trials. Fed 
like a brute, housed worse than one, however faithfully Ins labors 
were performed, there was for him only a long, dreary season 
of imprisonment. For him there was no glad holiday on shore, 
when the land broke the mouotony of tlxe wa^ite of waters. 
The officers might rush jK^ll-meU out of the ship, but Jack could 
only strain his longing eyes upon the green fields or busy sea- 
ports. Notwithstanding the hardships of the voyage, the 
wretched food, and the outbreaks of disease, the crew were con- 
fined eiglit months on board ship, before * general liberty* was 
given^ and then men and boys were sent on shore for forty-eight 
hours to indulge in a mad revel, and to return crazed by rum» 
battered, and bruised. The poor WTetch, first made ravenously 
hungry for dissipation by his enforced confinement, was then 
expected to be temperate in the feast of indulgence offered him, 
and punished with vindictiveness if he sought to gorge himself 
with the poor semblance of pleasure. The 'cat' had been 
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abolislied, but half a dozen boys strung upon the poop * bucki 
and gagged ' ; half a dozen men triced up by their thumbs 
the rigging; each of the upright cofSn-Iike * sweat-boxes' wi 
its semi-asphyxiated mmate; the ' brig ' with its bruised ai 
bloated crew in irons ; the main-hold with its contingent und 
hatches ; the sick-list swollen out of all proportions by i 
ebriates, injured men, and venereal cases ;* — these were tlie frui 
of the general liberty, wliich, within my professional life, repi 
sen ted the sum of sanitary mterest in the man before ti 
mast." 



™ 



Under such circumstances little could be hoped for in 
way of personal advancement of the crew, Tlie labors, lioi 
ever, of the writer just quoted, and others, among whom mi 
be mentioned Wilson and Turner, of the navy, and Wood wort 
Hebersmitli, and Wyman, of the Marine Hospital Service, ha' 
drawii prominent attention to the unsanitary conditions of tl 
sailor's life, and legal enactments have done mueli to eleva 
him to his proper rank as a human being, entitled to he treat( 
with Inimanity, at least ^fl 

The seaman in the navy is now well clad, and receiv^^ 
abundance of food^ of good quality, usually well cooked ai 
decently served. *' Latrines and bath- and wash- rooms und 
the top-gallant forecastle ; mess-tahles and benches ; rae« 
lockers and clothes-lockers ; a place wliere, and ojiportuniti 
when, men can read and write; and frequent daily liberty 
go on shore, if not already common to every vessel, are yet no 
so generally the concomitants of the well-officered and welhdi 
ciplined and efficient ship, that ere long their absence will 1 
accounted a fault." * A medical corps, selected after the mc 
rigorous examination known to the profession, and provid( 
with every aid and appliance of medical science, cares for tl 
enlisted sailor and marine when ill or injured, as tenderly as { 
the commissioned officer. 

The sailor in the merchant service, however, is still at tl 

' Thirty YcAfi of Sanit&ry PropreM in the Navy, Ulboo. 




246 



TEXT-BOOK OF HyGIENB. 



mercy of inhuman mastrrs, who exact excessive service in return 
for insufficient food, scant)' clothing, miscmble lodging, abuse, 
ill-treatment, and neglect wlien sick or disabled, 

n.^ — THE PASSENGER. 

During the ten years from 1870 to 1879, inclusive, passen- 
ger vessels carried 1,561,126 passengers trom foreign ports en 
route to New York City, The mean duration of each voyage 
was 13.5 days. Out of the above number of passengers 2518 
died on the voyage, — a death-rate of 1.61 per 100(1 for the 
voyage and 43.5 per 1000 per annum. These figures accentuate 
the importance of sanitary improvement in passenger vessels. 
The causes of this excessive mortality among emigrants — for it 
is almost exclusively among the passengers in the steerage, or 
** between decks," tluit tlie deaths occur — are oven*rowding, im- 
proper feeding, defective ventilation, filthy personal liabits, and 
inefficient medical attention when sick. Although overcrowd- 
ing is prohibited by statute, yet in every emigrant vessel that 
arrived in New York during the first nine months of 1880 the 
number of passengers was in excess of the number allowed by 
law.^ The shorter voyages and better sanitary conditions ob- 
tainable since steamships, especially those built of iron, have 
come into general use for tlie carriage of passengers, have very 
much reduced the mortality on ocean voyages ; but, as just 
shown, the death-rate is still excessively high, and many more im- 
provements in the hygiene of emigiunt vessels and of passengers 
are desirable. 

m. — ^THE snip AS A HABITATION, 

As a habitation for the saOor and passenger the ship de- 
mands the attention of the sanitarian. The principal points in 
wliich he is interested are the construction and ventdation of 
sleeping-apartments, and the means of keeping the entire ship 
clean and free of w^ater and impure air. 

The keel is the foundation of the ship. Branching out 

> Hjgfent in Etnlf ruit Bblpt, Tamei, Publlo Heilt^ toL tI, p. 34. 
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transversely from it are curved tirabers, the ribs, which, with the 
keel, constitute the ship's frame. The ribs are covered exter- 
nally and internally with planking, and the spaces between the 
two coverings are the frame-spaces, which are usually partly 
filled with filthy water, decomposing organic matter, and foul 
air. The water collects in tlie bottom of the vessel, the bilge,* 
whence it is pumped out of the vessel. If the pumping is 
neglected the bilge^water becomes very offensive, and may cause 
disease in persons exposed to exhalations ft*om it. Tlie fmme- 
spaces are rarely ventilated, and hence are frequent sources of 
pollution of air on board vessels. 

Tlie sleeping-apartments of the crew of a merchant vessel 
are in tlie forecastle, usually a small, dark, damp, filthy, unven- 
tilated space in the bow of the vessel, where they are kenneled 
lilve brutes. On naval vessels the crews sleep on the berth- 
deck, which, in the rarest instances, is properly lighted and 
ventilated. The berth-deck is usually below the water-line- 
in nearly all and e\ en the best class of vessels in the United 
States navv the air-allowance for each man is less than 3 cubic 
metres, rarely reaches 4, is oftener from 2 to 2A, and is some- 
times as low as I cubic metre. The men swing by night in 
[hammocks suspended from the beams overhead, and removed 
when not in use, carried on deck, and stored in lockers, called 
*' hammock-nettings," on the ship's sides. 

That a ship should, above all, be seaworthy woidd seem to 
require no arguments It is self-evident that a leaky or rotten 
ship is at all times a highly dangerous habitation, yet crews and 
passengers are almost daily exposed to the perils of sliipwreck 
in unseaworthy vessels, especially in tlie mercantile marine. - 

"Dampness, dirt, foul air, and darkness," according to 
Gihon, " are the direst enemies with which the sailor has to 
battle when afloat."^ The first requisite for a healthy ship is 

* Hence calJed ♦' hlf|c«- water." 

* The Safety of Hhipe and Those who Trarel la Them, Weodworlb, Poblie HealtJ^ ^ 

foL Ul, p. 7B *'f *tq, 

* Naval Hygiene^ 8d ed., p. 38^ 




248 



TEXT-BOOK OF HTGIENE. 



dryness. "A damp ship is an unhealthy ship," says Fonssa- 
grives, the greatest authority on naval hygiene. From official 
reports it appears that the relative humidit}^ of the bertli-deek 
of vessels in the United States navy is nearly always above 80 
per cent, vcrj* often rising to 90 and 95 per cent.' From the 
same source it is learned that the class of respiratory diseases 
furnished, with one exception, the largest amount of sickness in 
the navy during the year 1880. It is the concunTnt testimony 
of all authorities in marine hygiene that the vicious custom of 
daily drencliing the decks with water, under the plea of cleanli- 
ness, is mainly responsihle for this excessive moisture and its 
results. The battle of naval hygiene was long fought on this 
contested field of wet decks, until the fact became so patent that 
wet ships were always unhealthy ones. It is, therefore, one 
of the most important aims of marine hygiene to curtail this 
practice, 

Gihon recommends that the decks be painted and -then 
coated with shellac, occasionally renewed, to make them non- 
absorbent, and to wet tliem as rarely as possible, consistent with 
cleanliness, the smooth surface of the shellacked deck being 
quickly swabbed over with hot water and thoroughly dried. 

The sliip should be clean tfud well vcntHttteiK Efforts to 
keep a ship clean should not be expended upon the decks only; 
the occupied ap^irtments below the hatches, the bilges and frame- 
spaces should all receive especial attention from the sanitary 
inspector. 

It is quite frequently necessary to remove the flooring of 
the vessels in order to expose the accumulations of filth, which 
often make an infected ship synonymous with a dirty ship. An 
unobstructed passage, to w^hich ready access can be had through 
removable covers, sliould extend under the flooring from one 
end of the vessel to the other. To disinfect a dirty ship, steam 
forced into the bold under pressure, before and after the filth 
has been cleaned out, gives the most satisfactory results. 

> lieport of SurgeonOeiiena of the Natjt, WuMnRton, I88O1 
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Fumes of sulpliiir burned in the presence of watery vapor, end 
chlorine are next in efficiency.* Sohitions of sulphate of iron 
or chloride of zinc may be poured into the bilges to prevent 
decomposition. 

It has been estimated" that a minimum of 15 cubic metres 
of air-space, with facilities for thorough ventilation, should be 
allowed to each person on board ship. It is sale to say that no 
vessel that floats gives to her passengers or crew the advantages 
of such conditions. Ventilation of the holds and bilges, and of 
the spaces between the timbers or ribs, " intercostal ventilation," 
as Tunier calls it, is especially necessary. Any system of ven- 
tilation that does not contemplate tbe removal of the foul bilge- 
air is unworthy of consideration by the sanitarian. The venti- 
lating apparatus which has been introduced on board vessels of 
the United States navy consists essentially of two longitudinal 
mains extending through the holds and imder the engines, boil- 
ers and coal-bunkers the entire length of the ship, beginning in 
contracted extremities at bow and stem and terminating in a 
chaml>er or ** blower-room " on the berth-deck just forward of 
the mainmast. In this room a Sturtevant fan or blower, 2 metres 
in diameter, is driven by an engine at from 150 to 300 revolu- 
tions a minute, expeUing tlie air through a 70-centimetre funnel, 
opening high above the spar-deck. Small metal pipes connect 
these longitudinal mains with eveiT state-room, store-room, 
pantr)% and other inclosed apartment on the berth-deck, orlop, 
and holds, from which the foul air is aspirated by the revolution 
of the fan. 

Fresh air finds its way Ijelow througli the wind-sails, 
ventilating-shafts, hatchways, and air-ports, entering the apart- 
ments by way of doors, crevices, and other natural ajx^rtures. 
Similar small metal pi|)es also connect tlie bilges with the longi- 
tudinal mains, and air is thus drawn through the fi'ame-s[)aces 
between the timbers, which terminate below at the floor of the 



■ EeT^ft nt enmmttti'p on Di»infertanU« Amertcan Public HeftlCli AMOCiatiotL 
• Hygiene gf Eiuigruit bhi|iA, Public HeAltb, toL tI, p, 20w 
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ship and open above on tlic spar-deck^ and a circnlation of fresh 
air is tliiis established in the frame or " skin " of the sliip, con- 
tributing greatly to its dryness and to the preservation of the 
material of the vessel. The absolutely essential condition of this 
system of ventilation is that the blower shall revolve, but, 
unfortunately, sanitary interests are too often sacrificed on the 
pretext that economy of fuel will not permit the operation of the 
fan.^ 

All parts of the vessel used as habitations or sleeping- 
apartments should receive sufficient sunlight. At present, very 
few vessels have the quarters of the crew so disposed as to admit 
any sunsliine at all. 

In the fire-rooms of steamships, especially on that class of 
naval vessels termed monitors^ the temperature often rises so 
higli as would seem to render contmued existence in it impossi- 
ble. Gilion states that the average tempemtnre in the fire-room 
of the monitor Dictator was 145° F. (63° C*)? wliile Turner 
Btiites that in another vessel the average fire-room temperature 
was 167° F. (75° C.).^ The firemen and coal-heavers (stokers) 
frequently sufter from heat-stroke, and, in a very large proportion 
of cases, from heart disease* 

l*avatories and bathing facilities should be furnished on 

?ls for passengers and crew, and both should be compelled 
keep their bodies and clothing clean. A more liberal supply 
of water ft>r drinking, a more frequent issue of fresh meat and 
vegetables, and better cooking are the sauitarj^ considerations 
to-day in the subsistence of the sailor. The American naval 
ration is superior iu variety and palatabletiess to that of any 
foreign service, but skilled cooks are still a desideratum on 
board men-of-war, and medical officers have long been insisting 
that schools for their instruction should be established at recniit- 
ing stations. Tlie composition and distribution of the rations are 
given in the following table : — 

» HyfTietie (Naval), Hand-book of the MedJcml BclenccB^ Glhoa. 
■ Btick'0 Hy^etie and FublJc Health, vol. Ll^ p. IDa 
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Table XXIV. 

ALLOWANCE FOR GENERAL DAILT USE. 
(Either one of the following.) 



Rations Established 
by Law. 



Bpeoifled by Law. 



Bubetitates Authorized by Law. 



Ration No. 1 



Ration No. 2 



Ration No. 8 



1 lb. salt pork .... 
i pint beans or peas . 



( 1 lb. 81 
J I i lb. fl 
( 2 ozs. I 



1 lb. salt beef . . 

flour . . . 

dried fruit 



[ lb. preserred meat . . 
[ lb. rice 

-{ I '4 ozs. butter 

1 1 oz. desiccated mixed 
vegetables 



Ration No. 4 



1. 



f lb. preserred meat . . 

2 ozs. butter 

6 ozs. desiccated tomatoes 



I 



lb. fresh meat ; or, 
^ lb. preserved meat, 
egetables of equal value ; or, 
i lb. rice. 

1^ lb. fresh meat ; or, 
i lb. preserved meat. 
Vegetables of equal value. 

No substitute. 

^ pint beans or peas. 

No substitute. 

6 ozs. canned vegetables. 

No substitute. 
No substitute. 
6 ozer. canned tomatoes. 



DAILY ALLOWANCE. 



Rations Established 
by Law. 



Specified by Law. 



Substitates Authorized by Law. 



Ration No. 1 
Ration No. 2 

Ration No. 3 



14 oz. biscuit 



i oz. tea < 



4 ozs. sugar . 



1 lb soft bread. 

1 lb. flour. 
^ lb. rice. 

2 ozs. coffee. 
2 ozs. cocoa. 

For coffee and sugar, extract of' 
coffee combined with milk and 
sugar may be substituted bv the 
Secretary of the Navy, if not 
more expensive. 



WEEKLT ALLOWANCE. 



Rations Estoblished 
by Law. 


Specified by Law. 


Substitutes Authorized by Law. 


Ration No. 1 . . 
Ration No. 2 . . 
Ration No. 8 . . 


« i pint pickles 

r pint molasses .... 
I pint vinegar 


None. 
None. 
None. 



* These articles being out of the market, and not procurable, the nearest possible sub- 
stitutes are given. 

* One-half pint of piOklM is considered equal to yi lb., and is iMoad as tooh. 
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lY. — DISEASES ON SHIPBOARD, 

The diseases most liable to attack persons on shipboard 
are : Diseases of the respiratory organs, rheumatism, mahirial 
diseases, digestive disorders, scurvy, typhus fever, and skin 
diseases ; and, where the infection has been conveyed to the 
vessel by other persons or by fomites : yellow lever, cholera, 
small-pox, and venereal diseases. It is interesting to note in tlie 
last-published report of the Surgeon-General of the Navy that, 
among a total of 8550 admissions of sick and disabled officers 
and men of the Navy and Marine Service, nearly 90 per centum 
were included in the following classes, to wit : — 

Cftsualties 1917 

Affections of the respiratory tract, . . , 1149 
Venereal diseases^ . . . . • .1071 

Maiarial and other fevers, 888 

Diseases of the integmnent 888 

RhenmatisnQ, 521 

Affections of the nervous system, , . • 489 
Diarrhoeftl mabdies^ ,...•. 483 

The remaining 1144 were distributed over a wide range of 
titles, of which many, as adynamia, cephalalgia, constipation, 
odontalgia, etc., have no special patliological significance. It is 
probable that only about one^fourth of the cases of disease 
occurring at sea are attributable to any of tlie circumstances of 
oceanic lite, and these are almost entirely inflammatory affections 
of the air-passages and intestinal tract, neuroses, including 
nausea marina, and rheumatism/ 

Most of these affections can be prevented by proper meas- 
ures of hygiene, as demanded by the conditions described in this 
chapter or by the enforcement of the following regulations : — 

Inspection of crews and passengers sliould be made com* 
pulsor)' before shipment Persons suffering from contagious or 
infectious diseases should not be taken on board.* In order to 

' The Therapy of Ocean Climate, Glhon, Tr^insacUuiis of Aroerican Climatoloslcal Asao- 
Clfttioo, 1889. 

* Gihon relateE an liiiUnee where a man iafferinft from pafcitltis waa tnumferred from 
fbe 1io9t>ltal of a rec«iviti(c Abip to a vessel f^otug to aea. The dlaeaa« wafl eommuiilcattd to 
mon thAn Beveuty ol the crew of the l&tter vcueL 
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make this provision effective, the history of the individual for 
two weeks prior to his apphcation for shipment shonkl be known 
to the inspecting officer. Passengers should possess bills of 
health from the local authorities at their liomes, in order that 
the presence or absence of snch di^icases as small-pox, yellow 
fever, cholera, or plague may be establislied by the inspector. 
Cholera has always been introduced into tliis countrj' by immi- 
grants. Everybody admitted to the ship should be vaccinated. 
During seveml years past a number of epidemics of small-pox 
have been traced to foreign immigrants who bad not been 
properly vaccinated. 

Sailors iu the merchant service should, like those in tlie navy, 
be submitted to a close personal inspection, and those suffering 
from venereal diseases should be rejected. Tlie usual liistory 
of the cases is that they soon go on the sick-list, and tlms 
become an incumbrance instead of an aid on the vessel. 
Statistics show that 1 man in every 7 or 8 in the naval service 
and 1 in every 4 of the crews of merchant vessels are afiected 
with some form of venereal malady.^ These in^jx^ctions should 
not be restrictcnl to examinations for venereal diseases, but indi- 
viduals incapacitated for the performance of a seaman's duties 
by any cause shoidd be rejected. This precaution would un- 
questionably reduce the number of marine disasters directly 
traceable to deficiency in tlie working force on board vessels. 
In this country the services of the medical officers of the Marine 
Hospital Service might be made a\ailable to carry out these 
inspections. 

All sailors are liable to be placed in positions where the 
prompt and accurate distinction of colors becomes necessary, 
hence all color-blind individuals should be rejected as seamen. 
The inability to distinguish colors has often been the cause of 
gmve accidents at sea. Pilots can no longer obtain a license 
unless they satisfactorily pass an examination with reference to 
their abUity to distinguish colors. 



' Tb« Prer^Dlloa of Venereal DUeft0««, Qlhon, Put»Uc Hemltls^ 1 
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[The following works contain more detailed information 
upon the subject treated in the foregoing chapter: — 

A. L. Oihon, Practical Suggestions in Naval Hygiene, 3d ed., 
Washington, 1873. — T. J. Turner, Hygiene of the Naval and Merchant 
Marine. — Buck's Hygiene and Public Health, vol. ii. — Walter Wyman, 
Hygiene of Steamboats on the Western Rivers. — Report of Supervising 
Surgeon-General M. H. Service for 1882. — Annual Reports of the Surgeon- 
General of the Navy for 1879, 1880, and 1881.— Various papers by J. M. 
Woodworth, A. L. Gihon, T. J. Turner, Hebersmith, and* A. N. Bell in 
Public Health, vols, i, iii, and vi. — Hygiene, Naval, by Albert L. Gihon, 
M.D., in Reference Hand-book of Med. Sciences.] 



CHAPTER Xn, 



PmsoN Hygiene. 

Although the frightful mortality which formerly seemed a 
necessary accompaniment of the life of the convict has in the 
past half-century markedly diminished, the death-rate amoiig 
prisoners is still very greatly in excess of that of persons of the 
same age m a state of liberty. 

The observations and labors of John Howard^ the self- 
sacrificing philanthropist, in the latter half of the last centmy, 
and of EMzabeth Fry, in the first half of the present^ directed 
the attention of legislators to the necessity of reform in the con- 
duct of prisons and the treatment of prisoners. As a conse- 
quence of the labors of these reformers, the principles of prison 
discipline have been more fully developed during the past forty 
years by students of social science everywhere, and certain 
propositions have been forniuhited, which govern, to a greater 
or less degree, legislation upon tliis subject* These propositions 
are, briefly, as follow : — 

Prisoners must be properly classified according to the 
nature of their crime and the duration of imprisonment. i 

The two sexes must be strictly separated, and no oppor- 
tunity given for intermingling while in the prison. 

Female prisoners should have female attendants exclusively. 
Male watchmen or other attendants should not be allowed in 
the female department of a prison. 

All prisoners must be kept employed at some manual labor, 
not necessarily for profit, but as an agency in tlie moral reformat 
tion of the convict 

Punishments for infractions of discipline must not be" 
excessive. 

(255) 
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Efforts should be constantly made tending to the reclama* 
tion of criminals from their life of sin and crime. 

Due care must be taken by the State to preserve the health 
and life of the prisoner whom the State has deprived of liberty 
and tlie opportunity of takinji; care of himself. 

A proper classification of prisoners, according to the degree 
of their criminality, the nature of the crime of which they liave 
been convicted, or the length of time for which they have been 
sentenced, is now insisted upon by all students of prison dis- 
cipline. As tlds subject move nearly concerns the social or legal 
relations of prisoners rather tlian their sanitary interests, it is 
here passed over with a mere mention. 

The separation of tlie sexes, necessity of female attendants 
on prisoners of the same sex, employment of prisoners, and moral 
reformation of criminals likewise belong especially to the social 
aspects of the question, and can find no discussion in this place. 

Regarding the remaining proposition, however, tliat which 
demands that the State shall exercise due care over the prisoner's 
healtli, it comprises a question that demands consideration in a 
text-book on hygiene. 

There is now a general concurrence of opinion that the 
State, in depriving any person of liberty, has no right to subject 
the iuthvidual sufiering such deprivation to any danger of disease 
or death. In other words, the Sbite has no right to abbreviate 
the life of the convict sentenced to prison. This proposition 
requires that the State see to it that the prisoner is well fed, 
well clothed, and well housed ; that he shall be well cared for 
when sick, and that when his term of imprisonment expires he 
shall be set at liberty, with only such effect upon liis normal 
expectation of life as would result from the ordinary wear and 
tear of life upon his health. 

It must be confessed, however, that the State is very far 
short of attaining this object. The mortality of convicts, even 
in the best-regulated prisons, where esjx^cial attention is paid to 
tlie sanitary requirements of such buildings, is three times as 
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great as among workmen in mines, confessedly one of the most 
dangerous occupations. If insurance companies desired to 
insure the lives of prisoners, the companies would be obliged, in 
order to secure themselves against loss, to make the premium 
equivalent to an advance in age of twenty years. This means 
that a free person has as long an expectation of life at 40 
years as a prisoner has at 20* Attention is again called to 
the fact that the conditions in the most favorably situated and 
liberally managed prisons only are here considered. AVliat the 
results are in other institutions, less fiivorably constructed and 
managed, will be apimrent from the following brief statement: 
Mr. George AV. Cable has stiown^ that in some of tlie prisona' 
in the Southern States, under the vicious lease system, the 
mortality is eiglit to ten times greater than in properly con- 
structed and managed prisons elsewhere. In Louisiana, for 
'example, 14 per cent, of all the prisoners died in 1881 ; and in 
the convict wood-cutting camps of the State of Texas one-half 
of the average number so employed during 1879 and 1880 died. 

The mortality of prisoners is greatest in the second, third, 
and fourtli years of their conlinement. In Millbank Prison, in 
England, the death-rate per 1000 was 3.05 in the first year, 
35.64 in the second, 52/26 in the third, 57,13 in the fourth^ and 
44.17 in tlie fifth years of imprisonment. 

The diseases most frequent among prisoners are pulmonaryj 
phthisis and diseases of inanition, manifested by general dropsy. 
Consumption furnishes from 40 to 80 per cent of all deaths. 
When prisoners are attacked by acute febrile or epidemic diseases 
(small-pox, cholera, dysenterjO^ the mortality is mucli higlier 
than among pei*sons in a state of liberty. This fatality is duei 
to an aniemic or cachc^ctic condition, which has been called "* the* 
prison cachexia," — a depravement of constitution which yields 
readily to the invasion of acute diseases. 

Prisons should be built upon a healthy site, be properly 
heated and ventilated, have an abundant water-supply, aud 



Century Magazine, February, 18M. 
17 
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be supplied with facilities for a prompt and thorough removal 
of sewage. Baths and lavatories should he conveniently ar- 
ranged in order that thorough cleanliness can be enforced. 

The problem of feeding prisonei"s requires careful study. 
The food should not only be sufficient in quantity and of good 
quality, but it should be well cooked, and the bill of fare varied 
often in order to avoid creatiug a di^sgust by an everlasting 
sameness. Prisoners often suffer from nausea and other digestive 
derangements, brought on solely by the monotonous character 
of the daily food. 

In workshops and sleeping- rooms, dormitories or cells, the 
cubic air-space allowed to each inmate should not be less than 
17 cubic metres, with proper provision for ventilation. Tlie 
use of dark or damp cells as places of confinement is a relic of 
the barbarism in the treatment of convicts against wliicli John 
Howard raised his voice so effectively in the last century. An 
abundance of sinihght should be admitted into every room iu 
which a human being is confined. 

An important hygienic measure is daily exercise in the 
open air. It should be regularly enforced, and its modes 
frequently varied in order that it may not degenerate into a 
mere perCuuctory performance* 

Punishment for infractions of the ]>rison discipline should 
be inflicted without nianilestat.ion of passion, and only under the 
immediate direction of some official responsible to the State. 
It is questionable wliether physical punishments, such as 
whipping, tricing up by the tliumbs with the toes just touching 
the floor, bucking and gagging, and similar l>arharitics should 
be permitted under any condition. The permission to exercise 
such power is extremely liable to be abused by officials. The 
system of leasing out prisoners to private parties, which prevails 
in some of the southern United States is vicious in the extreme, 
because it places the convict un*ler the control of persons not 
responsible to the State, and, in the majority of instances, raomlly 
unfitted to wield the power of inflicting punishment. 
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[The following works on prison hygiene and prison reform 
are recommended to the student : — 

A. Baer, Gefangniss-Hygiene, in von Pettenkofer und Ziemssen's 
Handbuch der Hygiene, II Th., 2 Abth. — Trans. International Peniten- 
tiary Congress, London, 1882. — Trans. National Prison Association, 
Baltimore, 1872. — O. W. Cable, The Convict-Lease System in the South- 
em States, Century Magazine. February 1884.J 



CHAPTER XIIL 

Exercise and Training* 

The healthy functions of the bodily organs can only be 
maintained by more or less constant use* A muscle or other 
organ that is unused soon wastes away, or becomes valueless to 
its possessor. On the other hand, trained use of the various 
[organs makes them more effective for the performance of their 
functions. Thus, by practice, the eye can be trained to sliarper 
vision, the ear to distinguish slight shades of sound, the voice to 
express varying emotions, the tactile sense to accumtely appre- 
ciate the most minute variations of surface and temperature, and 
tlie hand to greater steadiness or the performance of difficult 
aiul complex feats. Tlie etfectiveness of otlier organs, muscles, 
or groups of muscles can also be increased by systematic train- 
ing, as is seen m the athlete and gymnast. 



PHYSIOLOGICAL EFFECTS OF EXERCISE. 

When a muscle contracts, the flow of blood through it is 
increased. Hence, contraction of a muscle, which consumes or 
converts stored-up energy, at the siirae time draws upon the cir- 
culation for a new supply of food-material to replace that con- 
sumed. The activity of the circulation through a muscle in 
action results in increased nutrition and growth of the muscle. 

During muscular action the activity of the respiratory 
process is increased. A larger quantity of air is taken into the 
lungs, more oxygen is absorbed by the blood, and an increased 
lelimination of carbon dioxide takes place. The experiments of 
Pettenkofer and Voit show that, while m a state of rest the 
average absorption of oxygen in twelve hours amounted to 708*9 
grammes, during work the amount reached 954»5 grammes* 

(261) 
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For the same period the ehmination of carbonic dioxide was: 
during rest, 91 L5 grammes ; during work, 1284,2 grammes. 

Upon the circulation muscular exercise likewise exerts a 

manifest influence. The action of the heart is increased both in 

. force and frequency, the arteries dilate, and the blood is sent 

coursing through tlie system more rapidly than when the body 

is at rest. 

Cutaneous transpiration is also promoted by musnJar exer- 
cise. It is probable that in tliis way some of the eftete matters 
in the system are removed, being held in solution and carried 
through the skin in the perspii-ation. 

PHYSICAL TRAININa 

There can be no question that systematic training of the 
muscles has a favorable influence upon health and longevity. 
Persons who are actively engaged in physical labor, otlier things 
being equal, are healthier, happier, and live longer than those 
whose occupation makes slight demands upon tlieir musridar sys- 
tem. In default of an active occupation tbe latter class is forced, if 
good health is desired, to adopt some form of exercise which 
will call the muscles into activity* 

The principal methods of physical training are walking or 
running, rowing, swimming, and the various in-door gymnastic 
exercises. Rapid walking or running is one of the best methods 
of physical exercise, for, not only are the muscles of the legs and 
thighs developed, but the capacity of the chest is increased — one 
of the principal objects of physical training. By combining 
walking w^ith some form of in-door gj^ranastics, such as practice 
with dumb-bells, Indian clubs, rowing-machines, or pulley- 
weights, nearly all the good effects of the most elaborate system 
of training can be obtained. 

For the gymnastic exercises various forms of useful labor 
may be substituted with advantage, such as wood-chopping or 
sawing, or moderate work at any physical labor. 

The scheme of studies in our public^school system should 
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include physical training for both sexes. This is a question not 
merely of individual, but of national importance. Weak and 
unhealthy children are not likely to grow up into strong and 
healthy men and women; and the latter are necessarjMbr the 
per|x*tuil:y of the nation. The time seems to have arrived wlien 
physical education should no longer be looked upon as a whim 
of unpractical enthusiasts and hobby-riders, but as an indispen- 
sable element in every scliool curriculum. 

There is a tendency among instructors in physical training 
to make their systems too complicated, or dependent upon expen- 
sive or cumbersome apparatus. This is to be deprecated. All 
the muscles of the body can be called into action by very simple 
exercises, easily learned and readily carried out. 

An important preliminar)' to all metliods of training is a 
thorough physical examination of the pupil by a competent 
physician, in order to determine whether certain exercises are 
.allowable. For example, in all organic heart affections exer- 
cises of a violent character must be interdicted. A boy or man 
with valvular disease of the heart cannot run, row, or swim 
with safety. The organ is easily overtasked in this condition 
and lialde to fail in its function. 

One of the simplest and best methods to cause the pupil to 
assume a correct position of the body, and to acquire ease and 
grace in his movements, is to teach him the ''setting-up," a.s 
practiced in tlie United States army.* 

In walking, a free, swinging step slioidd be acquired, with 
the head erect, shoulders tllro^vu back, and chest well to the 
front, the whole body from tlie hips upward inclining slightly 
forward. The clothing should be loose around the upper i>art 
of the body, in order not to interfere with the freest expansion 
of the chest, and to give tlie lungs and heart ample room for 
movement. Even in*door gymnastic exercises alone, when prac- 
ticed under intelligent provision, will arcomphsh verj^ favorable 
results, as shown by the following table: — 

» Upton's Infantrjr TacUcs. Bcbool ot tbe Soldier, T^auon t. 
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Table XXY. 

Showing Average State of Derelnpment i^n AtimiAnon to Gymnasium ; Aff^ft^e Sia0» 
of Or&wth and Devtlopmtnt (tftfr Six Mofi(h»' }^ act icing 7\co Hours a W^ck, 
and Avtrttge Inerease During that Tim€, (Bowtioin Vt/Ucge Gytnniuium, under 
Dr. D, A, Surge fit Two Hundred Studentt from the Clussm of 1S7$ to 1877, 
inclusive, Aterags Age, J8,S Tears.)^ 



On Admiflstoii. 



After Hix 
MDiilha* 
Pr&4:tic& 



Avcrnge 



Height ...... 

Weight ..... 

Chest (inllntecl) . 
Chest (cDuimcted) 
Fin-eiirm . . . , 
Ujiper urin (flexed), 
ShciUlders (width) 

Hips . 

Thigh ...... 

Calf. 



170 e cm. 
61 Ji kg. 
91.8 cm. 
mA " 
26.8 '• 
29 " 
40 5 " 
84.4 *' 
52.0 '' 
83. *' 



OVKREXERTION. 

However necessary for the preservation of liealth physical 
exercise may be, overexertion should be carefully avoided. 
Overstrain and^ hypertrophy of tlie heart are often tlie results of 
excessive exertion. Dr. Da Costa has described a form of ''irri- 
table '* and weak heart occurring especially among soldiers, which 
he has clearly traced to overexertion. Severe labor and violent 
athletic exercises have been followed by like serious results* 
Long-distance pcdestrianism has furaisbed within recent years 
quite a number of individuals who were broken down in health 
by the excessive strain ou the physical organization involved. 
Cardiac strain is not infrequent among this class. 

Spasm, paralysis, or atropliy of muscles sometimes results^ 
when these arc exhausted by uninterrupted or excessive exer- 
cise. This effect is shown by writers' and t(^legraphers' cramp, 
and similar aflFections. For these reasons it is important that 
both exercise for Iiealth and actual work should be so regulated 
as to conduce to the individuars benefit, and not to his detri- 
ment. 



^ Appamtni used : Weigbti, 4G00 to B7S0 gnjDjnM; Dumb-bell^ U2& 
clube, 1575 gr;Liiiinefl ; Fulkji. 



gnunmM i l'^ 4\h n 
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[On the subjects embraced in this chapter the following 

works may be studied with advantage : — 

A Braynton Ball, Phj'sical Exercise, in Buck's n3'giene and Public 
Health, vol. i. — Wm. Blaikie, How to Get Strong and How to Stay So. — 
A. Maclaren, Training in Theory and Practice.] 



CHAPTER XIV. 

Baths and Bathing. 

The most important sanitary object of batliing is cleanli- 
ness. A secondary object of tlie bath is to stimulate the func- 
tions of the skin, and to produce a general feeling of exhilaration 
of the body. Baths are used of various temperatures. A cold 
bath has a temperature of from 4^ to i^" C. (40° to 75° F.) ; a 
tepid batli from 24° to 30° C. (75° to 85° F.), a warm bath from 
80° to 38° C. (85° to 100° R), and a hot bath from 38° to 43° 

a (100° to 110° R), 

Tepid^ warfn^ or hot baths are used principally as cleansing 
agents or as therapeutic measures. They cause dilatation of 
the cutaneous capillaries, diminish blood-pressure, and reduce 
nervous excitability. The hot bath is also a method for restor- 
ing warmth to the body in certain cases of shock, or to remove 
the immediate effects of injurious exposure to low temperature. 

The so-called Russian and Turkish baths, so popular in the 
larger cities of this country, are modifications of vapor- and hot- 
air baths, or rather combinations of these with cokl baths. The 
Turkish bath is especiaUy to be recommended for its depurative 
and invigorating effects. 

Cold baths are used not merely for their cleansing effects, 
but principally for their stimulating effects upon the system. 
When first plunging into a cold bath there is usually a moment- 
aiy shock; the respiration is gasping, and the pulse is increased 
in frequency. These symptoms disappear in a few moments, 
however, and reaction follows. To a healthy person a cokl bath 
is a delightful general stimulant, removing the sense of fatigue 
after physical exertion and causing an extremely refresliing 
Bensation throughout the body, 
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As a therapeutic measure, the cold bath has a wide field 
of usefulness. For the reduction of the bodily temperature in 
fevers and iii flam mat orj' diseases, and especially in heat-stroke, 
it is more prompt and effective than any other agent at the com- 
mand of the physician. 

Sea-Bafhing, — The most stimulating form of the cold bath 

is doubtless the salt-water bath as taken at tlie sea-shore. The 

revulsive effect of the impact of the weaves and breakers upon 

the skin and the stimulation due to the saline constituents of 

the sea-water heighten the invigorating effects of the simple cold 

bath. The beneftcial results of sea-bathing are, however, not 

entirely due to the bath, but are to a great degree dependent 

upon tlie bracing air of the sea-shore, absence of the care and 

anxieties of business^ and the temporary change in food and 

habits that a residence at the sea-side involves. Nevertheless, 

salt-water baths are more stimulant to the skin than those of 

simple water, and part of the good effects of sea-bathing can 

often be obtained from a salt-water bath taken at home. The 

following mixture of salts dissolved in about 125 litres of water 

for one bath makes a fairly good substitute for a sea-bath ; — 

Take of Cliloride of sodium (common salt), , . . 4 kilogrnmmea. 

Bulphate of sodiujii (Glauber's salt), . . » 2 *' 

Gbloridu of crtldiim. i kilogramme. 

Clilorkle of magueslum IJ^ kilogmmmea. 

There is a prevalent popular belief that it is extremely dan- 
gerous to enter a cold bath when heated or perspiring. The 
author is of the opinion that this belief is erroneous. The stim- 
ulant and bracing effects of the cold bath are most manifest if it 
be taken while the individual is very ^varm or bathed in perspira- 
tion. Several years, ago the author made a series of observations 
upon himself to determine the effects of the cold bath wlien 
the body was very warm. Every afternoon a free iKrrspiration 
. was provoked by a brisk walk of about 2 kilometres in the sim. 
As soon as the clothing could be cast off, and while the body 
w^as still freely perspiring* a plunge was taken into a fresh-water 
bath of about 15.5° C. (60° F.). No ill results followed; on 
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the contraiy, the sensation immediately following the bath, and 
for six or eight hours afterward, was exceedingly pleasant The 
health remained perfect, and the weiglit decidedly increased 
during the two months the practice was continued. There is 
probalily no danger to a healthy person in this practice, but it is 
considered advisiible to immerse the head first ('^ take a header"), 
to avoid increasing the blood-pressure in the brain too greatly, 
whicli might result if the body w^ere gradually immersed from 
the feet upward, 

KULES FOR BATHING. 

The following series of rules have been issued by the 
English Royal Humane Society, and are all worth observmg by 
bathers: "Avoid bathing within two hours afti^r a meal. Avoid 
bathing w^ien exhausted by fatigue or from any other cause. 
Avoid batliing when the body is cooling after perspiration. 
Avoid bathing altogether in the open air, if, ailter having been 
a short time in the water, there is a sense of chilliness, with 
numbness of the hands and feet; but bathe when the body is 
warm, provided no time is lost in getting into the water. Avoid 
chilling the body by sitting or standing undressed on the banks 
or in boats, after having been in the water. Avoid remaining 
too long in the w^ater, but leave the water immediately if there 
is the slightest feeling of chilliness. The vigorous and strong 
may bathe early in the morning on an empty stomach. The 
young, and those wiio are weak, hud better bathe two or three 
hours after a meal ; the best time for such is ft'om tw^o to three 
hours after breakfast. Those who are subject to giddiness or 
faintncss, or suffer from palpitation or other sense of discomfort 
at the heart, should not bathe without first consulting their 
medical adviser." 

To these instructions may properly be added that a warm 
or hot bath should be avoided, if the person is liable to ex- 
posure to cold within a few hours after the bath; that women 
shoidd, as a nile, not take a cold bath while menstruating, or 
during the last two months of pregnancy; and that persons 
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suffering from organic heart disease should especially avoid surf- 
bathing, 

A Her bathing the body should be thoroughly dried with 
soft towels, otherwise eczematous eruptions are liable to follow 
in the parts subject to friction from opposing surfaces of the 
skin, as in the groins, the perinfenm and inner surface of the 
thighs, the armpits, or the under suriace of tlie breasts in 
women in whom tliese organs are large and pendant. 

Friction of the skin with a coarse towel, or so-called 
"flesh-brush," is a popular practice, but is not to be lunversally 
commended. Tlic h)'pcriemia of the surlkce thus produced 
may sometimes induce cutaneous diseases (erythema, eczema, 
psoriasis) in those predisposed. 

DANGERS OF COLD BATHING. 

One of the most serious dangers of cold batliing, but which 
is not sufficiently appreciated, is the tendency to nausea and 
vomiting if the stomach contains much food. There can be uo 
doubt that many of the cases that are caned "cmmp," and which 
frequently result in drowning, are due to this cause/ 

Cramps of the various muscles sometimes occur, rendering 
the bather helpless, and if in deep water he is liable to dro\ni 
before assistance can reach him. 



HOW TO RESTORE THE APPARENTLY DROWNED. 

In drowning death takes place by asphyxia. The respira- 
tion is arrested by tlie submersion of the head, the carbonized 
blood gradually poisons the system, and the heart ceases to beat. 
So long as the heart will react to its appropriate stimulus the 
person may be restored to life. The first thing to do, therefore, 
after a recently-drowned person is taken out of tlie water, is to 
attempt to re-establish tlie arrested respiration. Several methods 
are in use for this purpose. Sylvester's is one of the simplest 
It is as follows : — 

* Bo f«r afl tb^ Author is aware. Dr. John Morris, of Baltiinorc, tint c&llcd eepecial »ttea- 
%Um to thU »ourco of d^^Dger. 



HOW TO RESTORE THE APPARENTLY DROWNED. 



271 



The body being placed on tlie back (eitlier on a flat sur- 
face or, better, on a plane inclined a little from the feet upward), 
a firm cushion or similar support (a coat rolled up will answer) 
should be placed under the shoulders, the head being kept in a 
line with tlie trunk. The tongue should be drawn forward to 
raise the epiglottis and uncover the windpipe. The arms sliould 
be grasped just above the elbows and drawn upw^ard until they 
nearly meet above the head, and then at once lowered and re* 
placed at the side* This should be immediately foUow^ed by 
^pressure with both hands upon tlie Ix^lly, just below the breast* 
bone. The process is to be repeated iifteen to eighteen times a 
minute. 

Several years since the Michigan SLate Board of Health 
published a method which is compreliensive^ effective, easily 
xniderstood, and rcachly carried out. This method has also been 
adopted by the United States Life-Saving Service. Tlie follow- 
ing are the details of tlie Michigan method: — 

Huh 1. — Remove all the obstructions to breathing. In^ 
stanfJt/ loosen or cut apart all neck- and w^iist- bands; turn the 
patient on his face, wath the head down hill ; stand astride the 
hips with your face toward his head, and, locking your fingers 
together under his belly, raise the body as high as you can with- 
)ut lifting the forehead off the ground, and give the body a 
"smart jerk to remove mucus from the throat and water from the 
windpipe, hold the body suspended long enough to slowly count 
one— hto— three — four — -fii^e^ repeating the jerk more gently 
tw^o or three times. 

Eiih 2. — Place tlie patient on the ground face dow^nward, 
and, maintaining all the while your position astride the body, 
grasp the points of the shoulders by the clothing; or, if the body is 
naked, thrust your fingers into the armpits, clasping your thumbs 
over the points of the slioulders, and raise (lie chest as high as 
yon can without lifting the head quite off the ground, and hold 
it long enough to slowly count on^ — tico— three, Keplace him 
on the ground with his forehead on his flexed arm, the ueck 
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straightened out, and tlie mouth and nose free ; place yot 
elbows against [the inner surface of] your knees and your hands 
upon the sides of his chest over the lower ribs^ and press down^ 
ward atid imvard with increasing force long enough to slowly 
count 07ie — two. Then suddenly let go, grasp the shoulders as 
before, and raise the chest ; then press upon tlie ribs, etc. These 
alternate movements should be repeated ten or fifteen times a 
minute for an hour, at least, unless breatliing is restored sooner. 
Use the same regularity as in natural breathiBg. 

Rule 5. — After breathitig has commenced restore (lie 
animal heat. Wrap Ixim in w^arm blankets, apply bottles of 
hot water, hot bricks, or anything to restore heat* Warm the 
head nearly as fast as the body lest convulsions come on. Rub- 
bing the body with warm clotlis or tlie liands and slapping the 
fleshy \y\xxH may assist to restore >varmth and the breathing also. 

If the patient can siirelt/ swallow, give hot coffee, tea, milk, 
or a little hot sling. Give spirits sparingly, lest they produce 
depression. 

Place the patient in a warm bed, and give him plenty of 
fresh air. Keep him quiet. 

Beware ! Avoid (May. A moment may turn the scale for 
life or death. Dry ground, slielter, warmth^ stimulants, etc., at 
this moment are nothing — ariljicial hreathiiHj is everything — is 
the one remedy — all others are secondary. Do not slop to re* 
move tvet clothing. Preeious time is wasted, and the patient 
may be fatally chilled by exposure of the naked body, even in 
summer. Give all your attention and efforts to restore breath- 
ing by forcing air into, and out of, tlie lungs. If the breathing 
has just ceased, a smart slap on the face or a vigorous twust 
of the hair will sometimes start it agiiin, and may be tried inci- 
dentally. Before natuml breathing is fully restored, do not let 
the patient lie on his back unless some person holds the tongue 
forward. The tongue by falling back may close the windpipe 
and cause fatal choking. 

Do not give up too soon ; you are working for life* Any 
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time within two hours you may be on the very threshold of 
success without there being any sign of it.^ 

PUBLIC BATHS. 

In all large cities and towns provision should be made for 
free public baths, conducted xmder official supervision, and for 
the especial use and benefit of the poorer classes. General 
cleanliness is not merely a factor in the preservation of the 
public health, but there is good reason to believe that the cause 
of good order and decency would likewise be promoted by 
furnishing the public the means of easily and cheaply keeping 
clean. Several of the larger cities in the country have estab- 
Ushed public baths upon a limited scale, and these have been 
very popular and have doubtless been of great benefit. The 
author has shown ^ that about five-sixths of the inhabitants of 
the large cities in the United States have no facilities for bathing 
except such as are afforded by a pail of water and sponge, or 
in summer the proximity of some body of water easily 
accessible. 

> Report of Michigan Stote Board of Health, 1874, pp. 91-00. 

• Addreis in State Medicine, Journal American Medical AisociatiOD, July 2; 1887. 
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CHAPTER XV, 

Clothing. 



The primary object of clotliing is the protection of the 
body against the injurious influences of heat, cold, and moist- 
ure. Secondarilv, the moral sense of civilized communities 
demands that the nude human body shall not be exposed in 
public. Hence, there are moral as well as sanitarj' reasons for 
the wearing of clotliing ; only the latter can be considered in 
this place. 

Bodies radiate or absorb heat accordingly as they are sur- 
rounded by a medium having a lower or higher temperature 
than themselves. In order, therefore, to avoid chilling of the 
human body, if exposed to a temperature below 37° C. (98° F.), 
clothing must be worn to present or retard radiation of the 
hodyheat. Exposure of the luiproteeted body to a low tem- 
perature would not merely cause cbilHng of the surface, owing 
to the rapid loss of heat, but would incidentally produce con- 
gestion of internal organs by causing constriction of the super- 
ficial capillaries. 

Clothing is also worn as a protection against great heat. 
The bead, especially, needs protection from the sun*s rays. 

CLOTHING MATERIALS. 

The materials from which clothing is made are, princi- 
pally, cotton, hnen, wool, silk, and the skins of animals* Of 
these, probably the most universally used is cotton. It is cheap, 
durable, does not shrink when wet, absorbs little water, and 
condu(^ts heat readily. It is therefore especially valuable for 
summer garments, allowing rapid dissipation of the body-heat 
and evaporation of the perspiration. 

Linen conducts heat even better than cotton, and is for 
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this reason largely used for summer clothing. Its principal' 
advantage over cotton is that it is more durable and less harsh ^ 
to the skin. 

Wool absorbs water readily and is a bad conductor of heat 
It is theretbre valuable as a winter garment, rehirding radiation 
from the body. Woolen undergarments should be worn at all 
seasons, in order to prevent too rapid changes of the surface, i 
and so invoking diseases depending upon chilhng of the body- 
Clothing of pure wool (flannels) is liable to irritate the skin 
of some persons. A mixture of wool and cotton, known as 
'' Saxony wool," is softer and less irritating, and makes a serv- 
iceable substitute for pure ^vooL 

Silk is often used for undergarments. It is light, soft, and 
a bad conductor of heat. 

The skins of animals, with the fur on, are often used for 
outside clothing. They furnish great [jrotection against severe 
cold. The skin is impermeable to wind and rain, while the 
thick, pilous covering of lur retards to a very great degree the 
radiation of heat. In British America, the Northwestern 
States and Territories, and in the Arctic regions, the use of skin 
clothing is necessary for comfort. 

As a protection against moisture (rain and snow) rtthher 
clo/h is used for overcoats, etc. While it serves eftectually in 
keeping out the rain, it prevents evapomtion of the |x*rspiration, 
increasing the liability to chill, and rendering the person wear- 
ing it very uncomfortable, except in cold weather. 

Leather is used almost exclusively in the manufacture of 
foot-wear. It is sometimes used, however, for other articles of 
clothing, such as coats, trowsers, etc. It furnishes most effective 
protection against cold. 

The color of the clothing is of great importance. Ex* 
posed to the sun, wiiite w-ool or silk absorb very little more 
heat than linen or cotton, but the same material, of different 
colors, when exposed to the sun's rays, exliibits marked differ- 
ences in absorptive capacity. The following table shows the 
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results of some experiinents of Pettenkofer, The material used 
was cotton sliirting of the colors named : — 

White absorbed 100 heiit units. 

Light Sulpbur Ydlow absorbed . . 102 ** '' 

Dark Yellow absorbed . . . . 140 " *' 

Light Green absorljed • , , . 155 " " 

Turkey Red absorbed , . . . 165 " *' 

Dark Green absorbed . . . . 168 ** " 

Light Blue absor!>ed . . . , . 198 " ** 

Black absorbed 208 ** " 

When protected from the sun's rays, however, the material 
becomes important and the color is of Httle consequence. Wool, 
being a bad conductor of heat, retards radiation from the body, 
and is hence the best material for winter clothing. 

Gases and vapors, probably also disease-germs, are ab- 
sorbed by clothing, and may be thus conveyed from place to 
place. It has been Ibund that woolen clothing possesses this 
power of absoi*ption to a much greater degree than linen or 
cotton. The bad odor of a crowded room or of tobacco-smoke 
frequently clings to woolen garments for days, although they 
may be exposed constantly to the air during the intervah It 
would be advisable, therefore, that physicians attending infec- 
tious diseases, hospitid attendants and nurses, should wear linen 
or cotton clothing instead of woolen. 

Clothing should be made to Jit properly* It should not 
restrain muscidar movements, obstruct the circulation, or com- 
press organs. Hence, corset^s, belts, and garters are to l>e con- 
demned. It is a fact of common observation that moderately 
loose clothing is warmer than close-fitting. 

Especial attention should be given to the sha}>e and fitting 
of foot-wear. Boots and shoes are usually made with little 
regard to tlie physiological anatomy of the foot, and as a result 
the feet of most Americans are deformed, beauty and usefulness 
being in a great degree sacrificed to the Moloch of fashion.* 

• 8ee a practical paper hj Dr. Beoj. Lee* A S1iq« That Will Not Plncb, to Sanitarian for 
Jone, 1884, p. ma 
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Dyes used for coloring fabrics are sometimes poisonous. 
The author has repeatedly seen troublesome eruptions, and even 
ulcerations of the legs, from wearing stockings dyed with aniline 
compounds. 

By appropriate treatment clothing can be made rrori' 
wflammahh, Tun*^state and pliosphate of soda are used to 
reduce the inflammability of fabrics. The addition of 20 per 
cent* of tungstate of soda and 3 per cent, of phosphate of soda 
to the starch-sizing used for stiffening linen is effective. The 
material is not injured by it, and a smooth surface and polish 
can be obtained under the hot iron. Prof. Kedzie has recom- 
mended borax for the same purpose, lie says : '* The simplest 
and easiest way to make your cotton and linen fabrics safe from 
taking tire is to dissolve a heaped teaspoonful of powdered borax 
in i pint of starch solution. It does not injure the fabric, 
imparts no disagreeable odor, and interferes in no w^ay with the 
subsequent washing of the goods. It' does not prevent the 
formation of a smooth and polished surface ui the process of 
ironing. Borax can be found in every village, and is within 
the reach of all. It is a cheap salt, and its use for this purpose 
is very simple." ^ 

[The following works may also be studied to advantage: — 

Hummond, Hyg^iene, p. 570. — L, Meyer^ Kleidung, in Realencyclo- 

paedie d. ges. Heilk.^ Bd.YII, p. 446, — Van HarHiigen,Care of the Person, 
in Buck*8 Hygiene and Public Health, voL i.] 

t MicliLgui 8t»tG BcMwi of HealUi, p. ISL IfiSa 



CHAPTER XVI, 
Disposal of the Dead. 

When life is extinct in the animal body decomposition 
begins. This may be either putrefactive or non-putrefactive. 
Tiie difference between the two processes has been explained by 
Liebigf. In putrefaction of organic matters only the elements 
of water take part in the formation of tlie new compounds which 
result, while in nan-putrefiictive decomposition or decay the 
oxygen of tlte air plays an important part. Putrefaction can go 
on untler water, while decay can only take place when the 
supply of free oxygen is abundant. 

The prompt removal of the bodies of the dead from the 
immediate vicinity of the living is a matter of prime sanitary 
importance. If death results from a contagious or an infectious 
disease, the necessity for the removal of the corpse is evident. 
But, even where there is no danger of propagation of infectious 
disease, the products of putrefaction and decay may give rise to 
serious derangements of health if allowed to pollute the air. 

The chief methods of disposal of the dead are burial in the 
earth, entombment in vaults, and cremation. 



INTERMENT. 

The most common method of sepulture is burial in the 
earth. The corpse is usually mclosed in a case (coffin) of wood 
or metal, and buried from 1 to 2 metres deep. Here decom- 
position sets in, which is at first putrefactive and later on non- 
putrefactive. In the course of several years, from five to ten, 
the entire body, with the exception of the bones, has usually 
disapi>eared and become converted into a dry mold. 

The soil of a burial-ground should be dry and porous, so 
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as to be easily permeated by the air. In a sandy or gravelly 
soil the decay of a corpse is much more rapid than in a moist, 
clayey soiL In the latter the bodies more readily undergo 
putretaction, or become converted into a substance termed adi- 
pocere. It has been calculated that in a gravelly soil the decay 
of a corpse advances as much in one year as it would in sand in 
one and two-thirds, and in clay in two to two and one-third 
years. The decay of the dead bodies is principally (if not 
entirely) dependent upon the presence of living vegetable organ- 
isms. If the access of free oxygen is prevented, the bacteria 
of putrefaction will thrive and cause putridity. If, however, 
the soil is loose, porous, and easily permeable by the air, the 
bacteria of decay will be present and produce their charac- 
teristic effects. 

The barometric pressure seems to affect the decomposition 
of dead bodies. For example, at the refuge of St. Bernard, in 
the higli Alps, the bodies of those dying are not buried, but 
exposed to the air, where tlicy undergo a drying, shrinkiug, and 
mummification instead of putrefaction or decay. 

Alternate saturation and dr)^ing of the soil promotes the 
rapidity of decay. 

Certain occupations are said to produce changes in the 
tissues which resist deciiy. Tlius, tanners are supposed to resist 
the final changes of the tissues longer than persons of other 
occupations, Shakespeare makes the grave-digger in Hamlet 
say: ''A tanner will last you nine years." The coi^ises of those 
poisoned by phosphorus, arsenic, sulphuric acid, or corrosive 
sublimate also decay more slowly than those of cases of infectious 
diseases. 

All the tissues may be converted into adipocere, but in the 
large majority of cases only the fat and connective tissue undergo 
this change. 

SUPPOSED DANGERS OF BURI A T^G ROUNDS, 

Popular sanitarj^ literature teems with supposed instances 
of the injurious influences of cemeteries upon the health of 
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persons living in their vicinity. An unprejudiced consideration 
of the subject shows, however, tliat there is no trustworthy evi- 
dence that any of the gases exhaled by decaying or putrefying 
bodies are injurious to health* The air of closed burial-vaults 
may be dangerous from the large proportion of carbon dioxide 
contained in it, biit the otlier gaseous products of decomposition 
have no deleterious effects. The dangers to health from the 
proximity of cemeteries are doul>tless very much exaggerated. 
Pettenkofer and Erismann have sliown that a single large privy- 
vault, conUiiuiiig about 17 cubic metres of excrement, gives off 
nearly as large an amount of putrefactive gases in the course 
of one year as is exhaled by a burial-ground containing 556 
decomposing corpses in ten years. 

AVliere bodies are properly buried, and the ground is not 
overcharged by corpses, it is not probable that infectious diseases 
are propagated from interred bodies. There are no facts on 
record which show that such an event has occurred. 

Tlie dangers of pollution of water by cemeteries have also 
been much overestimated. The purifying power of soil-strata, 
through which the water is compelled to percolate before reach- 
ing the well after becoming charged with the products of decom- 
position, is in most cases sufficient to remove all deleterious 
matters. 

Cemeteries should not be located within a city, but must 
be easily accessible. The soil should be dry gra%el or sand, 
with a low ground-water level. The graves need not be deeper 
than H metres to the top of the coffin. 



ENTOMBKENT IN VAULTS. 

Burial-vaults in churches or in the open air should be 

discoimtenanced. The gases of decomposition arc given off 
directly to the air without the modifying power of the soil, and 
often constitute a nuisance, even it* not deleterious to health. 
Entombment in vaults or cr)pts has not a single favorable 
circumstance to recommend it. 
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CREMATION. 

Within recent years the rapid incineration of the dead in 
properly-constructed furnaces has been frequently recommended. 
In the United St-ates a cremation furnace was built several years 
ago at Washington, Pa., by the laic Di\ J. C. LeMoine. Among 
the remains of those cremated were those of the late Dn Samuel 
D. Gross, the distmguished surgeon. The practice has not 
gained very many adherents, however, altliough cremation 
societies have been organized and furnaces built in several of 
the cities throughout the country. Aside from the objections 
urged by the more conservative classes, who desire to atUiere to 
the time-honored custom of interment, serious legal objections 
have been brought forward. In case's where poisoning is 
snsjiected some time after death, the cremation furnace woidd 
have destroyed every e\idence of crime, and conviction of a 
criminal poisoner could not be obtained. 

The real advantages of cremation, such as rapid destruction 
of a corpse, economy of space in keeping the remains, and 
avoidance of pollution of the soil by decaying bodies, and pos- 
sible pollution of air and water, are more tlian counterbalanced 
by the expense and the medico4egal objection mentioned. From 
a sanitary point of view, cremation is not necessary in this 
country. A proper regulation of cemeteries will prevent any 
possible dangers to the hving from pollution of the air, soil, or 
water by the decaying remains of human beings. 



INTERMENT ON THE BATTLE-FIELD, 

After battles, the disposal of the bodies of the slain is 
often a serious problem. Naegeli proposes the following method 
of interment : After selecting the place of burial, the sod and 
layer of humus are removed from a sufficiently large surflice and 
thrown to one side. The corpses are then laid upon the denuded 
place, and the layers of corpses separated by sand, gravel, or 
fine brush-wood. A trench is then dug around the pile of dead 
and the soU gained is thromi over the corpses until they are 
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covered to a depth of 1 metre, when the humus and sod are 
placed over the whole. This furnishes a dry grave in which 
decay rapidly takes the place of putrefaction, and the corpses 
soon molder away. The same procedure may be followed in 
cases of epidemics where the number of deaths is too great to 
properly bury them in single graves. 



CHAPTER XVIL 
The Germ Theory of Disease. 

The ruling doctrine in the patliology of the present day is 
the germ theory of disease. Based upon the doctrine of omne 
vlimm ex vivo^ and siipjiorted by strqng experimental and clinical 
evidence, it is accepted by the great majority of physicians* Its 
advocates claim that the large class of diseases known as con- 
tagious or infectious are all due to the presence in the blood or 
tissues of minute organisms, either animal or vegetable. Many 
other diseases, not at present included in the above class by 
general pathologists, are also believed, by the adiierents of the 
germ theory, to be caused in tlic same way. The following con- 
stitutes a brief review of the most prominent facts in the history 
of the doctrine: — 

The doctrine of the vital nature of the contagium of dis- 
ease — ^tlie contagium animatum of the older writers — was held 
in a vague w ay by many of the physicians of the past, but it was 
not until the latter part of the last century that the theory took 
definite shape. In the works of Hufeland, Kircher, and Linne 
the idea is expressed with more or less directness tlmt the propa- 
gation of infectious diseases depends upon the implantation of 
minute independent organisms into or upon the affected indi- 
vidual. This hypothesis was, however, fi:rst clearly enunciated 
and defended with great force by Hcnle in 1840» Three years 
earlier, Cagniard de la Tour and Schwann had established a 
rational basis for the theory by their obser\'ations upon the yeast- 
plant and its relation to fermentation. In 1835 Bassi had dis- 
covered in the bodies of silk-worms aflFected by muscardine^ a 
disease of tliese insects wlxich proved very destructive, a para- 
site which was soon shown to be tlie cause of the disease. 
Within the next few years, Tulasn^, DeBar)% and Kuehn 
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proved tliat certain fungi were the causes of the potato-rot and 
other diseases of plants, Schoeuleiu, Maltnsten, and Gruby, 
between 1840 and 1845, demonstrated that those skin diseases 
of man classed as the tinew were due entirely to the action of 
vegetable pamsitic organisms. 

Up to this time the germ theory, as now^ accepted^ had 
received no support from experiments. AH the diseases claimed 
as parasitic were purely local ; so far as the parasitic nature of 
the general diseases was concerned, all was hj^iothetical. In 
1849. Guerin Mene\illc discovered a corpuscular organism in 
the blood of silk-worms affected h)^ the pehrine^ which was later 
proven by Pasteur to be the true cause of this destructive dis- 
ease, PoUeuder, in 1855, and BraueU, in 1857, found numer- 
ous minute rod-like organisms (bacteria) in the blood of animals 
dead from splenic fever. In 1863 Uavaine investigated the 
subject more fully, and showed beyond doubt that the little 
organisms discovered by Pollender were the true cause of splenic 
fever, or anthrax. The more recent researches of Robert Koch 
upon the history of these bacteria or bacilli of splenic fever 
have removed all doubt of their etiological significance. 

In 1883 the last-named observer startled the medical world 
by the assertion that consumption or tuberculosis was a disease 
of microbic origin, and dependent upon tlie presence, in the 
affected tissues, of an organism which he named hacUhis tuber* 
ctilosia. Much controversy arose upon this point, but Koch 
fortified his position so strongly with proofs, both exi>erimental 
and clinical, that it may now be regarded as fully demonstrated. 
Koch has likewise shown (1885) that Asiatic cholera is due to 
a bacterial organism, termed by him the "comma bacillus," 
from its shape. It is generally regarded by bacteriologists, how- 
ever, to belong to the class of organisms known as spirilla, and 
not to the bacilli. Eberth discovered tlie baciOus which is now 
generally accepted as tlie cause of typhoid in 1880; Fehleisen, 
the micrococcus of erysipelas in 1883; Obermeier, the spirillum 
of relapsing fever in 1868; Schutz and Loffler discovered the 
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bacillus of glanders in 1882 ; Neisser announced the discovery 
of the micrococcus of gonorrhoea in 1879. The bacillus of 
leprosy was discovered by Hansen in 1879, The micro-organ- 
isms of malaria (oscillaria malariae), which are believed to be 
animal organisms, were discovered by Lavemn in 188L This 
organism is diiferent from the bacillus imdarim of Klebs and 
Tommasi-Crudeli, which most pathologists do not regard as pos- 
sessing any patliological significance. Pneumonia may also be 
regarded as a microbic disease, since the demonstrations of 
Sternberg, Weichselbaum, and Frankcl of the constant presence 
of the micrococcus Pastenrii in tlie sputa m that disease. 

The careful observations and researches of the investigators 
mentioned, as well as of many others who have worked earn* 
estly in this field, have established the germ theory of disease 
upoxi a secure foundation. For the diseases mentioned the 
parasitic origin may be accepted as fully proven. For a number 
of others, among which may be mentioned small-pox, yellow fever, 
diphtheria, scarlet fever, typhus fever, measles, hydroi>hobia, etc., 
the etiological connection between the disease and certain hypo- 
thetical organisms not yet discovered appears probable. 

In connection with the germ theory there has arisen of late 
a very important question in its bearing upon preventive medi- 
cine. Tliis is the value of tlie so-called protective inoculations 
against infectious diseases. The protective influence of vacci- 
nation against small-pox is firmly established by indubitable 
evidence. Witliin the last three or four yeai'S a procedure in- 
troduced by Pasteur to protect animals against certain fatal in- 
fectious diseases, such as splenic fever, fowl-cholera, and rabies, 
has chiimed much attention. Pasteur^s observations were first 
made upon the disease termed chicken-cholera. He found that 
the blood of tlie dead fowls, or of those attacked by the disease, 
swarmed with bacteria. Inoculation of healtliy fowls with this 
diseased blood, or with the bticU»ria alone, carefully freed from 
all animal fluids, produced tlie same disease. The bacteria 
were therefore assumed to be the cause of the disease. The 
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investigator then took a quantity of these bacteria and ** culti- 
vated " thera through a number of generations, using sterilized 
chicken-broth as a culture medium. Fowls inoculated with the 
result of the last cultivation were still attacked by the same 
symptoms, but in a very mild degree, and almost uniformly 
recovered from the disease. On subsequent inoculation with 
infected blood no eflfect was produced upon the " vaccinated " 
fowls, while the same blood introduced into fowls not ** pro- 
tected " by the previous inoculation produced its customary 
fatal effect. I'asteur and others repeated these experiments 
with the organisms found in the blood in splenic fever and 
obtained similar results. Inoculations made with cultivations 
from the spinal cord of animals suffering from rabies have also 
been claimed as protective against this disease and liydrophobia. 
These protective inoculations have been made upon large num- 
bers of sheep and cattle within the past three years, and with 
very remarkable success. Recently, however, it has been shown 
that the protection afforded by tlie inoculation is a very tem- 
pomry one, and that after a variable but brief interval the pro- 
tected animals are again liable to be fatally attacked by the 
disease. The opinion seems to be justified that cultivation pro- 
duces only a temporary degeneration of the bacteria, which 
rapidly disappears when the organisms are again brought in 
relation with their proper nutritive fluid. The '* protective in- 
oculations '* produce a mild attack of the disease, which is for a 
time a bar against a second attack ; but the effect soon wears off, 
leaving the animal in its pristine condition of receptivity toward 
the infective material. 



4 



[The following works on this subject are recommended to 

the student ; — 

Steniberg and Magnin^ The Bacteria; seoond edition, — Fluegge, 
Fermeute und MikroparasiteG, in vou Fettenkofler aad Ziemsseu^s 
Hiiiidbucli d. Hygiene] 
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Contagion and Infection. 

The adjectives "contagious"*' and "infectious" arc used to 
designate certain diseases wliicli are propagated by immediate 
contact, or through the interveutioii of some oilier medium, from 
the sick to the healthy. The matters in which reside the mor- 
l>ific power are now Ijeheved by niauy to be vegetable organisms, 
but not a few patliologists hold to the view that the real con- 
tagia, or disease-bearmg agents, are modified animal cells or 
abnormal fluids. 

The differentiation between contagion and infection is not 
easy. Many of the diseases commonly called contagious are 
also infectious; that is, they are propagated not merely by direct 
contact, but also by air, water, or food which may have become 
infected with the morbific agents. Syphilis, for example, may 
be regarded as simply a contagious disc^ase ; at the present day, 
at least, w^e cannot conceive syjihilis to Ijc propagated by breath- 
ing infect^^d air or drinking water contaminated with tlie poison 
of syphilis. Cholera, typhoid* and yellow fevers, on the other 
hand, are examples of infectious diseases, neither of them being 
directly contagions, but conveyed from sick to well through the 
medium of contaminated air, water, or food. Between these 
two stand small-pox and typhus fever (and jK?rhaps the other 
exanthemata), which are not merely contagious, but infectious 
also. 

There is still a third class of acute diseases not pro]ierly 
included in either of the classes mentioned. This is the class of 
miasmatic diseases, of w^hich malarial fevers are the type. Ac- 
cording to lucent observations, pneumonia ought, perhaps, to 
come in this class. 

The contagious and infectious diseases arc of particular 
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interest to sanitarians, because it is believed tliat by judieious 
carr)ing out of sanitary measui-es they can be prevented. Hence 
they are sometimes termed preventable diseases. Another pecu- 
liaritv of the infectious diseases is that thev usually occur in 
groups of cases. Thus^ smalUpox, measles, scarlet fever, t)'phus 
lever, diphtheria, and otiiers of the class do not occur sporadi- 
cally, as it is termed ; that is to say, it rarely happens that only 
one case of small-pox is observed in a locality, unless active 
measures arc at once taken to stamp it out. Usually a number 
of cases occur successively, and in most instances the succc*eding 
cases can be traced ultimately to the first case. 

Contagious and inlectious diseases frequently appear as 
epidemics. Authorities differ as to the proper definition of an 
epidemic; that is, given tlie population of a place, how many 
cases of an infectious or contagious disease are necessary before 
the disease can be considered epidemic at such place. The 
following formula was given by the New Orleans iledical and 
Surgical Association in response to the query, '' Under what cir- 
cumstances is it proper to declare such diseases (diphtheria, 
scarlet fever, measles, small-pox, yellow fever, etc.) epidemic in 
a place?'* The answer given is that the disease should be 
declared epiiiemic when tlie number of cases should reach these 
proportions*: — 
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A disease is said to be paHdemic when it spreads rapidly 
over a preat extent of country, and endeinic when it is constantly 
present in a place. Diseases which may be prevalent in certain 
localities, i.e., endemic, not infrequently spread over larger areas 

» PuLlk Uealtli, voLtI. pp, 416, 417. 
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of country,^-overflow their borders, as it were, — and become epi- 
demic or pandemic. Thus cholera, which is endemic in certain 
districts of India, frequently spreads over adjacent territory, and 
at times the epidemic wave, as it has been called, rolls over 
nearly the whole world. Plague, malarial and yellow fevers 
make similar epidemic excursions into other countries, or sec- 
tions of country, at a distance from the places where they are 
endemic. 

Contagious and infectious diseases possess another peculi- 
arity in that a certain time is required after the introduction of 
the poison into the system before the disease manifests itself by 
its typical symptoms. This is called the "stage of incubation,** 
and varies for different diseases. The following table shows the 
stage of incubation of a number of such diseases : — 

Table XXVI. 

INCUBATION OF INFECTIOUS DISEASES. 

Measles, 10 days. 

Small-pox, • • 12 *^ 

Mumps, .••••••• 18 *' 

Diphtheria, 3 " 

Scarlet fever, 3 " 

Whooping-cough, 14 " 

Typhoid fever, U " 

Typhus fever, 1 to 2 " 

Chicken-pox, 4 '^ 

Erysipeks, 4 " 

The period during which the infectiveness of the patient 
lasts also varies. In some cases it probably depends upon the 
measures taken to prevent the spread of the disease, e.g.^ disin- 
fection of the patient and his surroundings. 



CHAPTER XIX. 

"History of Epidemic Diseases, 

An important part of the knowledge of the sanitarian is 
that which relates to the history of the great epidemic diseases 
which have at various periods devastated large areas of the in- 
habited world* 111 this chapter the history of these diseases will 
be briefly traced. Although some of these diseases have nearly 
or quite ceased, a knowledge of their habits and of the causes 
tliat finally led to their extinction is of great value, for the reason 
that the principles and measures of prevention which were 
effective in times past are the same which must apply at pres- 
ent and in the future. Hence, time spent in looking back over 
the fields traversed and noting victories won will not be wasted. 

The epidemic diseases which will here claim attention are 
the Oriental plague, the sweating sickness, small-pox, Asiatic 
cholera ; typhus, typhoid, scarlet, relapsing, and yellow fevers ; 
diphtheria, dengue, epidemic influenza, and syphilis. In addi- 
tion, some information will be given on certain of the diseases 
of animals transmissible to man. Among these are sheep-pock, 
actinomycosis, bovine tuberculosis (perlsucht), rabies, anthrax 
(milzbrand), and glanders* 

THE ORIENTAL PLAGUE. 

The Oriental plague, bubonic plague, the black death, or 
simply the " plague," or great pestilence, overtopping in its 
fatality all other pestilences, is mentioned by a number of the 
Greek and Latin medical authors. The first account which 
clearly refers only to this disease is given by Procopius. Ac^ 
cording to this and other contemporary authors, the disease be- 
gan to spread in the year 542 from Lower Egypt, passing in one 
direction along the coast of Northern Africa, and m the other 
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invading Euro]x? by way of Syria and Palestine. In the course 
of the succeeding years this pandemic reached '* the limits of the 
inhabited earth/' in the lanf^fiiage of the writers of tlie day. The 
disease prevailed about half a centuiy, and produced the greatest 
devastation wherever it appeared. '• Cities were devastated, the 
country converted into a desert, and the wild beasts found an 
asylum in the abandoned haunts of man." ^ 

The plague is an acute infections disease, which is char- 
acterized by an afTection of the lymphatic system, Le., inflam- 
mation and swelling of the external and internal lymphatic 
glands. Accessory symptoms are petecliial spote upon the skin, 
and htemorrhages from various organs, as the stomach, nose, 
kidneys, rectum, and uterus. Those attacked suffer in varied 
degrees of intensity. In some, a fulminant .form occurs which 
carries off the patient within three days ; there is another class 
of cases in which buboes develop, with accompanying fever and 
haemonhages; and, finally, a light form, mrely fatal, in which 
*only the local symptoms are maniR^sted. In the great pan- 
demic of the plague in the fonrteentli century cough and bloody 
expectomtions were very frequent. In the later epidemics 
haemoiThage from the lungs has been rarely noticed as a symptom. 

About the middle of the fourteenth century the bubonic 
plague made a second incursion into Europe from its home in 
the East. A most grapliic description of its mvages is given by 
Boccaccio in the " Decameron/' This author states that in 1359, 
" between March and Jidy following, according to authentic 
reckonings, upward of 100;000 souls perished in the eity 
(Florence) ; whereas, before that calamity it was not supposed 
to contain so many inhabitants." 

This terrible epidemic w^^s forcibly characterized by its com- 
mon name, " the black death.'* Ileeker estimates that during its 
continuance, from 1347 to 1351, 25,000,000— one-fourth of the 
probable total population of EuroiK? — died. In various cities 
the mortahty was — in London, 100,000 ; in Paris, 50,000 ; in 

* WAmefji<Hl, quoted by Hlrfch, Ubt-Oeoi^rapliiBche Pkthnlogle, I, p. 860L 
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Venice, 100,000; in Avignon, 60,000 ; in Marseilles, 16,000, in 
one moiitli. It was said that in all England scarcely a tenth 
part of the population escaped death from the disease. 

The moral effects of this great pandemic of the plague were 
hardly less deploralile than the physicaL Religious finiaticism 
held fnll sway tliroughout Europe, iinding its vent in all manner 
of excesses. The so-called Brotherhood of the Cross, ofclierwise 
known as the Order of Flagellants, which had arisen in the 
thirteenth centniy, but had been suppressed by the ecclesiastical 
uutliorities, was revived during tlie black pestilence, and large 
numbers of these religious enthusiasts roamed through the 
various countries on their great pilgrimages. Their power in- 
creased to such a degree that Church and State w*ere forced to 
combine for their suppression. One consequence of this fanat- 
ical frenzy was the persecution of the Jews, These w^ere accused 
of being the cause of eveiy evil that belell mankind, and many 
were put to death. 

In the fiflcenth and sixteenth centuries the plague was 
generally diffused throughout Europe, and in the second third 
of the seventeenth century its final incursion into the Occident 
took place. The great epidemic in London, so graphically de* 
scribed by Defoe,^ occurred in 1665. In the early part of the 
eighteenth century (1720) tlie phi^ue visited Marseilles and 
Toulon ; from 17G9 to 1772 it was epidemic in Moldavia, Wal» 
lachia, Poland, and Southern Russia ; near the close of the last, 
and again in the beginning of the i>resent centmy, in Transyl- 
vania. Wallachia, Soutliem Russia, and Greece. \^eiy recently, 
in 1878 and 1879, and again in 1885. the plague threatened a 
new irruption into European territory, being epidemic in tlie 
district of Astrachan. on the Caspian Sea* 

Although the bubonic plague has never been observed in 
America, and has spared Europe al most entirely during tlie present 
centur}', it still persists in certain countries of Asia and Africa, 
especially in Arabia, Mesopotamia, Persia,and the coast of Tripoli. 

■ Journal of tbo Flngue in London. 
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.The older authors ascribed the origin of the plague to 
various real or supposed conditions. Comets, conjunctions of 
the planets, " God's just punishment for our sins/' and similar 
causes were advanced to account for the outbreaks. Most of the 
writers of the post-medifeval and modern epochs ascribed the 
disease to meteorological conditions. Observing t!ie fact that the 
plague never advanced into the torrid zone, and that an epidemic 
generally ended with tlie advent of hot weather, a high tempera- 
ture was believed to be incompatible with tlie existence of an 
epidemic, and a cold or temperate chmate was considered neces- 
sary to an outbreak of the disease. The exceptions to the rule 
are so numerous, however, that the theory of tlie climatic or 
meteorologirnl origin of tlie plague failed of support. The theory 
w^hich ascribed tlie origin of the epidemics to tlie influence of 
certain hot and dry winds or a liigh humidity is also insufficient. 
Certain geological formations have been supposed to funiish 
favorable conditions for the development of the disease. Facts 
show, however, that the disease has prevailed epidemically and 
endemically in various parts of the earth, and of the most diverse 
geological character. A certain elevation above sea-level has 
been held to confer immunity, but recent observations in India 
show that this belief is unfounded, even places at an elevation 
of 10,000 ieet above sea-level giving no security against attack. 
Tliere is, however, one point upon which nearly all writers 
who mention the fact at all agree. This is that bud hygienic 
conditions are always present where plague prevails. Nearly all 
observers who have left their impressions on record mention the 
accumulation of filth in the houses and streets, deficient removal 
of excrementitious and other sewage matters, crowding and im- 
perfect ventilation of dwellings as causes favoring the develop* 
ment and spread of the pestilence. All point out the necessity 
of the removal of these evils as the most imiwrtant prophylactic 
measure to be adopted, and all of them call attention to the fact 
that those classes of the population most exposed to these unfa- 
vorable mfluences suffer most from the violence of the epidemic. 
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The later reports of the epidemics in Persia, India, Mesopo- 
tamia, and Kussia agree in asserting that nothing seems to have 
promoted tiie epidemic and endemic prevalence of the plague so 
much as the material wretchedness of the inhabitants of those 
countries. In a collection of papers on the plague, printed by 
a British Farliaraenkiry CommiBsion in 1879, occur these state- 
ments: **The filth is every where," says Mr. Rennie, one of the 
reporters, — '' in their villages, their houses, and their persons* 
Their dwellings are generally low and ill-ventilated, except 
through their bad construction ; and the advantage of the 
natives in other parts of India, of living in the open air, is lost 
to the villagers of Ghurwal, from the necessity of their crowding 
togetlier for mutual warmth and shelter against the inclemency 
of the weather." Dr* Dickson, reporting on the plague in Irak 
Arabi in 1876, says; *' The most palpable and evident of all the 
causes which predispose an individual to an attack of plague 
during an epidemic outhreak is povertj// No other malady shows 
the influence of this factor in so striking a degree ; so much so, 
indeed, that Dr. Cabiadis stjles tlie plague miserice morbis. In 
his experience (1876-77, in Bagdad) he found that the poor 
were seldom spared, the w^ealthy hardly ever attacked/' ^ 

The manner of the transmission of the plague is generally 
by prolonged inhalation of an infected atmosphere. Hence, it 
may be termed an infectious disease, although it is not improbable 
that it may be communicated by direct contact both of persons 
and of fomites. It is probably due to a micro-organism, although 
no demonstration of the latter has been furnished up to the 
present time. 

These considerations indicate the measures of prevention 
to be adopted. They consist of a rigid quarantine of persona 
and fomites, prompt and complete isolation of infected individuals 
and localities^ and destruction (by fire) or thorough disinfection 
by steam or sulphurous-acid gas of all materials capable of con- 
ve)ing the vims of the disease. 

* Hinch, Oip. eik, p. WIQk 
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THE SWEATING SICKNESS. 

This name concisely characterizes an epidemic disease 
which for the first time appeared in the city of London and 
other iKirts of England in the autnmn of 1485. According to 
Lord Bacon/ the disease began abont the 21st of September 
and lasted until near tlie end of October, It broke out a second 
time in the summer of 1507; a third time in July, 1518, spread* 
ing in the course of six months tliroughout Enghind. In May, 
1529, the disease made its appearance again in the latter country, 
spreading thence over a great |mrt of the conthient of Europe. 
Another very mahgnant epidemic broke out in the spring of 
1541, lasting through the summer, and limited in its ravages to 
England. 

With this last outbreak, in 1551, this disease disappeared 
entirely in England and has not re-nppcared tliere up to the 
present day. In the beginning of the eighteenth century, how- 
ever, a disease very similar in its symptoms and course broke out 
in Picardy and other districts of Northern France, being confined 
for a number of years to this section of the country. Toward 
the end of the century it spread to tlie south of Fmnce, and 
since that time has appeared epidemically at intervals. lf>5 dis- 
tinct outbreaks having been observed in the course of 168 years, 
from 1718 to 1887. Tlie disease has frequently appeared in Italy 
since 1755, and in various parts of Germany since 180L In 
Belgium it has been observed at a few places within the present 
century. 

The disease apjx^ared suddenly, often at night-time. The 
patient was attacked with palpitation of the heart, dyspnoea, 
great anxiety and oppression, and profuse perspiration. A 
miliary eruption often appeared on the skin. In favorable cases 
these symptoms diminished in the course of one or two days, the 
urinary secretion, wlrich had been suppressed, was restored, and 
the perspiration became gradually less free. Recover)^ ensued 
in from one to two weeks. In grave cases there were, in the 

' Hiitory of H«»ry VII. 
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beginning of the attack, violent lieadache, delirium, convulsions, 
followed by a comatose condition, from which the patients rarely 
recovered. 

This disease is undoubtedly of a miaj^matic, infectious nature, 
as proved by its rapid spread and limitation to certain localities. 
It appears most frequently in the spring and summer, and is 
nearly always observed in marshy or damp localities. Its spread 
is favored by a high temperature and humidity. There is no 
apparent connection between the outbreaks of the sweating 
sickness and overcrowding or other insanitary conditions; in 
fact, it is stated by numerous ol>servers. both old and recent, that 
children, the aged, and genemlly the poorer classes were remark- 
ably exejnpt from the disease. The recent epidemic in France, 
in 1887, was investigated by Dr. Bronardel, Chantemesse. and 
other epidemiologists, but no trustworthy conclusions as to the 
nature of the disease have vet been reached. 

Since tlie first appearance of Asiatic cholera in France, in 
1832, an apparently intimate connection has been observed 
between the occurrence of that disease and outbreaks of sweating 
sickness. A disease strongly resembling the sweating sickness 
has also been observed in India in districts contiguous to places 
wliere cholera was at the time epidemic' 



SMALL-POX. 

The earliest details concerning small-pox are derived from 
certain Chinese records, according to which it appears that this 
disease was known in China upward of 2000 years ago. It was 
also known at a ver>' early period in India. It is believed to 
liave been introduced into Europe in the second century by a 
Roman army returning from Asia, It is believed that the Em* 
peror Marcus Aurelius died of small*pox, which prevailed in his 
army at the time of his death. 

The first distinct references to small-pox in medical litem ture 
occur in the writings of Galen, in the second century. Rhazes, 

* Homy, Madn* QoMt. M«d. Joom.. lMO-41. QiioMd In Hinob, too. eU^ p. 88. 
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in the ninth century, wrote upon the disease, describing it very 
accurately, 

Tlie almost universal susceptibility to small-pox caused 
wide-spread devastation wherever it appeared previous to the 
introduction of vaccination. The statement is made that in 
Enghmd, in the last century, about one person in every three 
was badly pock-marked. The mortality from the disease was 
exceedingly great, being, in the latter half of the eighteenth 
cenhiry, about 3000 per miUion of inhabitants annually. 

In India the mortality from small- pox has been exceedingly 
great within the last twenty years. From 1866 to 1869, 140,000 
persons died in the Presidencies of Bombay and Calcutta, having 
a population of about 40,000,000. Several years later, from 
1873 to 1876, 700,000 died from this disease. 

China, Japan, Cochin Cliina, the islands of the China Sea, 
and Corea are frequently ravaged by small-pox. In the latter 
country nearly all the inhabitants are said to bear evidence of 
an attack of the disease. 

The Samoyedes, Ostiaks, and other natives of Eastern Siberia 
have frequently suffered from devastating epidemics. In Karat- 
chatka the disease was introduced in 1767, and produced 
frightful ravages. ^lany villages were completely depopulated. 

In Mexico small-pox was introduced by the Spaniards in 
1520* In a short time it carried off over 3,500,000 of the 
natives. In the Marquesas Islands one*fourth of the inhabitants 
have fallen victims to the disease since 1863. 

It was first introduced into the Sandwich Islands in 1853, 
and carried off 8 per cent, of the natives. 

Australia, Tasmania, Xew Zealand, and the Fejee Archi- 
pelago remain exempt to the present day from small-pox. It has 
several times been carried to Australia by vessels, but has always 
been promptly checked by tlie vigilance of the authorities. 

On the Western Hemisphere small-pox was unknowm before 
the arrival of the European conquerors. It has been spread by 
the whites or imported Aftican slaves to nearly all the Lidian 
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tribes of both continents. When it attacks large commnnities 
unprotected by previous outbreaks of the disease, or by inocula* 
tion or vaccination, its ravages are friglitful. The mortality of 
unmodified small-pox is usually between 30 and 40 per cent. 

Small-pox is a highly contagious and infectious disease. 
It is produced by actual coubict, by inoculation, and by inlialing 
an atmosphere charged with the poison. In order to cause an 
outbreak two factors are necessar)* ; first, a number of individuals 
susceptible to this disease, and, second, the introduction into the 
body, in some manner, of the virus upon which it dt^pends. 

Small-pox is spread from (1) persons sick with the disease; 
(2) othei^s, not themselves sick or susceptible, but coming in 
contact with the poison; (3) fomites (cotton, wool, etc), and (4) 
the bodies of persons dead with small-|)ox. It is also probable 
that the air in the ininiediate vicinity of a person sick with small- 
pox becomes charged with the poison and able to convey the 
disease. It is at present impossible to fix the distance to which 
this infectiousness of the air extends, but it does not ordinarily 
reach beyond the room in which the patient is confined. 

It is a fact of common oV>servation that the darker races 
are more commonly attacked, and the disease is likewise more 
fatal among them. The morttility among negroes is much larger 
than among other races. 

It is a current belief that small-pox is only contagious after 
the development of the pustules. This is a serious error. It is 
probably contagious in all stages of the disease; certainly as 
early as the first appearance of tlie eruption, and probably even 
in the stage of preliminary fever. 

One attack of small-pox usually confers immunity from the 
disease for life. This rule has its exceptions, however, which, if 
not numerous, are yet not infrequent. The author has seen a 
case in which the patient suffered from a third attiuk of the 
disease. 

The popular lx?lief, that persons suffering from any acute 
or chronic disease are less hable to be attacked by small-pox 
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tliao those at the time in good health, is erroneous. On the 
contrary, the subjects of chronic disease, such as consumption or 
dyspepsia, are much more liable to succumb to an attack of 
smalUpox than persons previously in good health. 

It is true, however, that individuals snitering from some 
otlier acute infectious disease, like scarlet fever, measles, typlioid 
fever, etc., are generally, though not absolutely, exempt from 
an attack of small-pox during the time they are sick with such 
disease. But if they are exposed, after recovery, to the small* 
pox infection, tlieir liability to an attack is as great as in tliose 
who have not passed through a similar disease. A number of 
cases have been reported by Curschmann,* in which infection 
by small-pox took place on the day in which convalescence from 
typhoid fever was establislied. 

The autlior has reported a case^in which the patient passed 
through an attack of erj'sipelas during the incubative stage of 
small-pox. From all the evidence attainable, the incubative stage 
was not prolonged by the intercurrent erysii>elas. 

Epidemics of small-pox usually begin in the autumn or 
winter, and lessen in violence as warmer weather approaches. 
The spread of the disease is slow at first, increasing in rapidity 
as the foci of infection multiply. 

When the poison is imported into a community late in the 
spring or during the summer, the inciease in the number of 
cases is exceedingly gradual until colder weather sets in. If it 
is introduced during the winter, the disease spreads much more 
rapidly, but decreases, and sometimes almost disappears, during 
the summer. On the return of cold weather, however, the epi- 
demic starts out with a new lease of activity and presents great 
difficulties to its i*estriction. 

A number of observers, among whom are Coze and Feltz, 
Lugenbiihh Weigert, Strauss, Gar re, and Wolff, claim to have 
discovered specific organisms in tlie contents of variolous pustules, 
in the blood of patients with the disease, and in vaccine lymph* 

■ 21einMeti'ft CyclopBdla^ xoL IL * MeiUcftI Newt, J uly 7, J 
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Expert bacteriologists are, liowever, not willing to accept the 
evidence liitherto furnif^hed as conclusive, 

InoculatioiL — The prevcntitui or restriction of such a uni- 
versal and fatal pestikmce assmiill-pox is a matter of the deei>est 
importance. The first attempt to limit its fatality dates from the 
end of the seventeenth century. It became generally known in 
Euro|^, about the year 1700, that the intentional inoculation of 
variolous matter hito healthy individuals induced an attack of 
the disease, which generally mn through its various stages with 
less virulence tlian when the disease was contracted in the usual 
manner. In 1716 and 1717 two papers w^ere published in the 
** Transactions of the Royal Society of England" giving an ac- 
count of tlie process of inoculation. The attention of the public 
was especially directed to tlie matter, however, by the famous 
letter of Ltidy JIary Wortley i^Ion tagu, dated Aprd 1,1717. Tliis 
letter is as follows*: ^'Apropos of distempers, I am going to tell 
you a thing that will make you wish yourself here. The small- 
pox, so fatal and so general aniougst us, is here entirely liarm- 
less by the invention of infjnfftltifj, winch is tlie tc^rm tliey give 
it. There is a set of old women who make it their business to 
jierform the operation every autumn, in the month of September^ 
when the great lieat is al)ated. People send to one another to 
know if any of their family has a mind to have the small-pox ; 
they make parties for tliis purpose, and when they are met — 
commonly filleen or sixteen together — the old woman comes 
with a nut-sliell full of the matter of the best sort of small-pox, 
and asks what veins you please to have oix^ned. She immediately 
rips open that you offer to liL*r with a large needle^ — wliicli gives 
you no more pain tlian a common scratch — and puts into the 
vem as much matter as can lie u\wn the head of her needle, 
and after that binds up the little* wound with a hollow bit of 
shell ; and in tins manner opens four or five veins. The Grecians 
have commonly tlie superstition of opening one in the middle 
of the forehead, one in each arm, and one on the breast, to make 

* Tbe l«tt«r Is iddraHed to Mn. a GL (Sanb CMsweU). 
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the sign of the cross ; but this has a very ill effect, all these 
wounds leaving little scars, and is not done by those that are 
not superstitious, wlio choose to have them in the leg or that 
part of the arm that is concealed. The children or young pa- 
tients play together all the rest of the day, and are in perfect 
heaUh until the eighth. Then the fever begins to seize them, and 
they keep their beds two days, very seldom three. Thev have 
rarely above twenty or thirty in their faces, which never mark; 
and in eip;ht days' time they are as well as before their illness. 
Where they arc wounded tliere remain running sores during 
the distemper, which I don*t doubt is a great relief to it Every 
year thousands undergo this operation; and the French ambas- 
sador says pleasantly : 'They take the small-pox here by way of 
diversion, as they take the waters in other countries,' There is 
no example of any one that has died in it, and yon may believe 
that I am well satisfied of the safety of the experiment, since I 
intend to try it on my dear little son. 

"lam patriot enouf^h to take pains to bring this useful 
invention into fashion in Enyland ; and I sliould not flxil to 
write to some of our doctors very particularly about it, if I knew 
any of them that I thought had virtue enough to destroy such a 
considenihle branch of their revenue for the good of mankind. 
But that distemper is too beneficial to them not to expose to all 
their resentment the hardy wight tljat should undertake to put 
an end to it. Perhaps, if I live to return, I may, however, have 
courage to war with tliem.** 

Soon after the date of tliis letter the writer's son was 
inoculated in Turkey, and (bur years later lier dauii^hter also, 
being the first subject inoculated in England. The practice 
soon became popular, but seveml fatal cases among prominent 
fiimilies brought it into disrepute, and for about twenty years 
verv few inoculations w*ere made in Encjland. It w*as revived 
about the middle of the century by the founding of a small-pox 
and inoculation hospital in Loudon, This continued in oi>era- 
tion until 1822. Tlie records of this institution showed that only 



SMALL-POX, 



305 



three in a thousand died of the disease thus communicated. The 
practice lias now fallen into desuetude, being superseded by vac- 
cination and prohibited by law in England. 

Inoculation was introduced into this countiy in 1721 by 
Br. ZabditJ Boylston, of Boston, who had his attention directed 
to the practice by Cotton Mather, the eminent divine.^ During 
1721 and 1722, 286 persons were inoculated by Boylston and 
others in Massachusetts, and 6 died. These fatal results ren- 
dered the practice unpopular, and at one time the inocuktiou 
hospital in Boston was closed by order of the Legiskture. 
Toward the end of the century an inoculating hospital w as again 
opened in that city. 

Ecirly in the eigliteenth century inoculation was extensively 
pmcticed by Dr. Adam Thomson, of ^Maryland, who was instru- 
mental in spreading a knowledge of the practice tlKoughout 
the Middle States.^ 

In China and India, and perhaps other eastern countries, 
inoculation was ])rdcticed at a very early period. 

The inoculation of variolous matter, although it mitigated 
to a very great degree the attack of small-pox following, had 
one very serious objection, aside from the small death-rate which 
was a direct consequence of it* This was the fact that inocula- 
tion always produced small-pox, and thus assisted in propagating 
the disease; for, however mild the induced disease might be, the 
inoculated individual was liable to communicate small-pox to 
others in the most virulent form* Hence, nothing short of uni- 
versal inoculation, which was manifestly impracticable, w^oidd 
succeed in reducing the danger from the disease. 

Vaccination, — It had been noticed at various times that a 
pustular disease which sometimes appears on the udders of cows, 
called cow-pox, had not infrequently been transmitted to the 
hands of the dairy-maids and others having much to do with 



*Dr. John R. Qalnao (Md. MeiL Joorn., June 2^ and 90, 18SS) bclleTM the cljam uf Dr. 
Boylston to be the flrnt Americ&u inooiilatar ripeti to question* The evidence pretealed Is, how^ 
ever. ItLBufnclent to diftrre^lit the elafm of the Boeton pbyalolaa. 

* Bve QuJo&i], lo6. cit^ p. Ul. 
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COWS. In course of time it was also noticed that persons who 
had been thus attacked never suffered from small-pox. This 
protective power of cow-pox was known as early as 1713, and 
in 1774 Benjamin Jesty» a Gloucestershire farmer, jierformed 
vaccination fur tlie first time on record, inoculating his wife and 
two sons with cow-pox mutter as a protection against small-pox. 

It is stated tliat when it became known that Jetsty had 
vaccinated his wife and sons, "his friends and neighbors, who 
had Iiitlierto looked upon him with respect, on account of his 
superior intelligence and lionorable character, began to regai'd 
him as an inhuman brute, who could dare to practice experi* 
ments upon his family, the sequel of which would be, as they 
thought, their metamorphosis into liorned beasts* Consequently 
the worthy farmer was hooted at, reviled, and pelted whenever 
he attended the markets in his neighborhood,"^ 

In 1791 a school-teacher in Holstein also inoculated three 
boys with the matter of cow-pox, but nothing is known of the 
subsequent history of these cases. 

Although the above facts are clearly established, it is to 
Edward Jenner, a modest country doctor of Berkeley, in the 
county of Gloucester, England, that the merit of demonstrat- 
ing the protective power of cow-pox against small-pox, and of 
ditfusing a knowledge of this fact, is due. Jenner had his atten* 
tion directed to the asserted protection conferred by cow-pox 
during the period of his apprentices] lip. After a residence iu 
London as a pupil of John Hunter, he returned to the country 
to practice his profession. About the year 1776 he began 
studying the question, and gathering evidence of the protection 
afforded against small- pox by the accidental inoculation of cow- 
pox virus. For twenty years he studied the subject, patiently 
awaiting an opportunity to put his belief to the test of experi- 
ment. On the 14th of May, 1796, he made his first vaccination 
on a boy named James Phipps. Six weeks later he inoculated 
this boy with variolous matter, but without success, no small- 

■ LoodoQ LftBoet, September 13^ 1062. 
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Dox resulting. Two years later he published his pamplilet, 
entitled *' An Inquiry into the Causes and Effects of the \^ariola 
Vaccinae, etc.," in which he detailed his observations and experi- 
ments. This publication prodneed a great sensation in the 
medical world, and, although mucli opposition was at first 
raanifestcd toward his views, he soon gained many adherents^ 

Vaccination, as the operation for the inoculation of cow-pox 
vims is termed, was rapidly introduced into all civilized countries, 
and soon demonstrated its good effects by greatly restricting the 
prevalence of small-pox. It is generally believed that the first 
one to pmctice vaccination in this countiy was Dr. Benjamin 
Waterhouse, of Boston, in the summer of 1800; but Dr. John 
R. Qninan has recently shown ^ that vaccination was introduced 
into JIaryland, by Dr. John Crawford and Dr. James Smith, at 
least as early as the date generally assigned for its introduction 
into Massachusetts. 

It was believed bv Dr. Jenner, and was aftenvard conclu- 
sively sho>vn by a number of distinguished experimenters, that 
vaccinia, as the disease produced by cow-pox inoculation was 
called, was merely a modification of small-pox as it existed in 
the cow. Small-pox virus, when inoculated upon the cow» 
produced cow-pox; but the latter, re-inoculated upon man, 
produced cow-pox (vaccinia), and not small-pox. Shecp-pock 
and horse-pock, or *' grease," are probably merely modifications 
of the disease produced by inoculating small-pox into tliose 
animals. 

AMien cow-pox virus is successfully inoculated into the 
human system — that is, when a person is successfully vaccinated 
— the following local and general symptoms are observed : — 

In the case of a primarj^ vaccination, i.e., where the 
individual lias not been previously vaccinated or attacked by 
small-pox, the point where tlie vaccination is made sliows no 
particular change for the first two days. If the vaccination is 
successful, a small, reddish papule appears by the third day, 

» Qulnao, loe. etf., pp. U8, 131. 
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which, by the fifth or sixth day, has become a distinct vesicle of 
a bluish-white color, with a raised edge and a peculiar, central, 
cup-like depression called the umbilication. By the eiglith day 
tliis vesitle has become phmip, round, and pearl-colored, tlie 
central umbilicaiion being still more marked. At tliis time a 
red, inflamed circle, called tke areola, appears, surrounding the 
vesicle and extending usually in a radius of from ^ to 2 inches 
wlien fully developed. This inflammatory ring is usually pretty 
firm, and there is more or less general fever and oi'ten enlarge- 
ment and tendeniess of the axillary glands. After the tenth 
day the areola begins to fade, and the contents of the vesicle 
dry into a hard, brownish crust or scab, which falls off between 
the twentieth and twenty-fourth days, leaving a punctated scar, 
which gradually becomes white. 

AVhen the vaccinia has passed through all of these stages, 
especially if the vesicle filled with pearly lymph, and the areola 
have been well developed, tlie vaccination may be considered a 
success, and tlie individual protected against small-pox for a 
number of years, if not for life. Recently the doctrine has been 
strongly advocated that vaccination is not absolutely protective 
until a subsequent inoculation of vaccine fails to *' take." 
According to this view, vaccination should be reyieated until it 
fails any longer to exhibit any local reaction. When this has 
been attained the individual may be considered absolutely 
protected for life. Theoretically, this view has much in its 
favor, but there is, as yet, not sufficient evidence to establish it 
as a law. 

It may be stated as an established fact that vaccination, 
although carefully performed and successful, does not confer 
absolute immunity from small-pox for life. The protective 
power seems to wear out after a time and the individual then 
again becomes susceptible to small-pox. An attack of small- 
pox in a vaccinated individual is, liowever, nearly always much 
milder than where there had been no vaccination. There is no 
fact in the entire mnge of medicine better estabhshed than this * 
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that small-pox in vaccinated persons is a much less dangerous 
disease than typhoid fever, while in unvaccinated cases the 
mortality ranges from 30 to 40 [^er cent. An approximate 
guide to the beneficent influence of vaccination upon the 
mortality from small-pox is furnislied by a table in Seaton's 
report on vaccination. Before the introduction of vaccination 
the mortality from small-pox, per milMon of inhabitiints of Eng- 
land, was nearly 3000 per year/ After the introduction of vac- 
cination t!ie mortality was reduced to 310 i>er million per year. 

The most remarkable and convincing statistical evidence 
on the question is given by Drs. Seaton and Buchanan, of 
England. During tlie small-pox epidemic in London Jn 1863, 
they examined over 50,000 school-children, and found among 
every thousand without evidence of vaccination 360 with scars 
of small-pox, while of every thousand presenting some evidence 
of vaccination only 1.78 had any such traces of small-pox to 
exhibit.^ The reliability of general mortality statistics may be 
called in question — ^in some cases, with justice; but the signifi- 
oince of these figures cannot be evaded. 

The upper and outer surface of the arm is usually chosen 
as the point where the virus is inserted, although any part of 
the body which can be protected against friction, or otlier 
meclianical irritation, may be selected. The method varies 
sliijhtlv in the hands of different vaccinators. The two methods 
most frccjuently in use are scarification and erasion. The 
former method has tlie indorsement of Mr, Seaton, the high 
English authority. The method of erasion — scraping off the 
epidermis until the papillary layer of the skin is laid bare — is 
now most frequently used in this country. The best instrument 
to use is a clean thumb-lancet ; in default of this, an ordinary 
sewing-needle answers well. When? animal vaccine is used, 
the ivory slip or sharpened quill may also be used with satis- 
faction to make the scarification or erasion. Whatever instru- 
ment is used, it should always be kept perfectly clean. 

> Seaton, *' ViecloAtloti/' in Eeynolclfi*« B}^vtem of Modlclne, vol. t, p. 2DI. Second edltton. 
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A point of vital importance is that wliich relates to the 
proper age at which children should be vaccinated. Ordinarily, 
vaccination should be performed within the first six months of 
life* In time of danger from a threatened, or in the presence 
of an actual, epidemic, infants may be vaccmated when only 1 
day old. 

In order to secure permanent protection against sraall-pox» 
revaccination should be performed after a certain interval. 
Some pliice tlie period at wliich ttiis second vaccination should 
be done at live years, whde others allow a longer interval — 
seven, eight, or ten years. The law of Prussia is that every 
child that has not already had small-jxix must be vaccinated 
within the first year of its life, and everj^ pupil in a public or 
private institution is to be revaccinated during the year in 
which liis or her twelftli birthday occurs. 

This law was passed in 1874, Prior to this time the 
mortality from sniall-jiox was 15 to 20 per 100,000 of the 
population. Since the law was enacted the small-pox mortality 
has varied from 0.3 to 3.6 per 100,000. Not a single death 
from small-pox occurred in the German army between 1874 
and 1882,^ 

A revaccination, even if successful, seldom passes through 
all tlie typical stages of a primary vaccination. The vesicle 
rarely becomes so full and pbmip. and is more frequently flat 
and irregular in outline. Swelling of the axillary glands and 
other complications also seem to be more frequent than in crises 
where tlie vaccination is done for tlie first time. 

The qnestion whether the lymph direct from the cow* or 
humanized lymph is the more efficient has caused much dis- 
cnssion. The objections urged against the use of humanized 
virus are: first, that its protective power has become diminished 
by transmission through many generations ; second, that it is 
liable to transmit other diseases, such as syphilis, tuberculosis, 
scrofula, etc.; tliird, that it is frequently difficult to obtaui in 

> FrdUch. Miatiir-Mt!djciii, p. Ml. 
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sufficient quantities in an emergency, such as an actual or 
threatened epidemic, 

Tlie first objection is disproved by the testimony of many 
of the most distinguished medical men in Europe and this 
country. Humanized vaccine virus, when properly inoculated, 
seems to be as completely protective against small*pox as that 
taken direct from the animal. Among its advantages are, that 
it '* takes." more readily and runs through its stages ol' develop- 
ment in a shorter time, and that it will retain its active proper- 
ties far a greater length of time than animal virus. The 
physician can usually control tlie source whence he obtains it. 
He can watch over tl^ subject that furnishes it and reject that 
which is suspicious. With humanized lympli collected by the 
physician himself there can be no doubt as to its purity or age; 
w^itli animal lympli furnished by tlie cultivators of that article 
there can be no certainty about either of these important points, 

That syphilis has been inoculated with humanized virus 
ran no longer be open to doubt. The recent experiment of 
Dr. Corj% of England, has settied this question definitely. With 
care, however, this sad accident c^n easily be avoided, and the 
fact that syphilis has been so rarely transmitted by vaccination 
is sufficient evidence that the danger of such infection is not 
very great. 

The most serious objection against the exclusive tisc of 
humanized lymph is, that in gmve emergencies, such as a 
rapidly-spreading epidemic of small-pox, it is difficult to obtain 
a sufficient supply of the lympli. 

Humanized virus is inoculated, either in the fresh state, 
I.6., the lymph is taken from the vesicle on the seventh day and i 
inoculated directly into the arms of other individuals, or else the 
vesicle is allowed to dry into a crust, with which a thin paste is 
made by moistening with water at the time of vaccination. The 
readiest way of ushig the crust is to crush a small fnigment 
between two small squares of glass, then moistening it with a 
drop of warm (not hot) water, and smearing it on the spot 
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where the vaccination is to be made, Wltli the lancet a 
number of cross-scarifications are then made, and the virus well 
nibbed in. Only so much of the crust should be moistened as 
will be used at the time. Particular care must be taken not to 
use saliva for moistening tlie crust. Aside from being uucle^in, 
there is danger of producing blood-poisoning by inoculating 
certain of the oral secretions/ 

Animal virus is obtained by inoculating a calf or heifer 
with virus, either derived from a case of snmlbptjx, from another 
case of cow-pox, or by re-inoculating humanized vaccine virus 
into the aniniah The vesicles are opened on the seventh day, 
and ivory points or the ends of quills coated with the lymph 
and dried with a gentle heat. 

In vaccinating with animal vims, the quill or ivory point 
is first moistened with a drop of water to soften the adhering 
lympli ; the scarification or abrasion of the skin is then made 
with the lancet, and the virus rubbed well into the scarified 
spot 

In using animal virus the successive stages of development 
are usually one or two days later than when humanized %'irus 
is used* In the former case the areola is rarely developed 
before the ninth day. 

Certain complications are likely to occur in the course of 
the vaccinia, of wliicli the student should be aware, 

Wlien the areola appears there is usually more or less 
fever. Sometimes the constitutional manifestations are de* 
cidedly marked, fever of a lugh gnule being not inicommon. 
In addition to the glandular enlargement and tenderness, an 
outbreak of roseola sometimes comes on about the ninth or 
tentli day. This eruption may be mistaken for scarlet fever, 
but if it is remembered that two infections diseases rarely co- 
exist in one individnal during their full development this error 
will be a\ oided. 

Erysipelas involving the entire arm is sometimes observed 

* See BtAinberic »tid Magiilti, B»oterla, p. flfl6t. Seeond cdltloti. 
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as a complication of vaccination. This, in nearly ever}^ case, 
depends ui>on some depravemeiit of the patient^s constitution, 
innutrition, bad sanitary surroundings, or, perhaps, more ft-e- 
quently, chronic alcoholism. Individuals who are habitually 
intemperate in the indulgence of alcoholic liquors are espe^ 
cially unfavorable subjects for vaccination. The results are, 
fortunately, rarely serious to the i>atient. , 

Another inconvenient complication of vaccination is the 
formation of a deep, ill-looking, sloughing ulcer at the vacci- 
nated point. Tliis has been, in the autlior's experience, a much 
more frequent concomitant when animal virus has been used than 
when humanized vims was resorted to. It should be borne in 
mind that a very sore arm, es{x?cially if followed by the formation 
of an ulcer or gangrenous sore, may not be protective against 
small-pox. Such a patient should not be considered properly 
vaccinated, and must be revaccinated as soon as he recovers, or 
immediately if there is any danger of small-pox infection, 

Cliildren with eczenifitous eruptions, however, localized 
upon any portion of the body, should not be vaccinated until 
the eruption is first cured, except in times of danger from 
small-|>ox. The eczema will be almost certainly rendered worse 
in consequence of the general liyperremia accompanying the 
febrile reaction, and the pliysiciau who performs the vaccination 
wOl be blamed for cansing the skin disea;^. 

T!ie author has placed on record^ two cases of general 
psoriasis following vaccination, and other cases have been since 
reported. Urticaria and exudative erjthema have also been 
repeatedly observed. 

As before stated, syphilis may be communicated to tlie 
vaccinee by vaccine virus obtained from a sypliilitic sulyect, but 
this accident is infrequent. There can be little doubt that some 
of the cases reported as '* vaccinal syphilis " are cases of tardy 
hereditarj' syphilis, lighted up by tlie general systemic disturb- 
ance following vaccination. 

■ Jounml CutoneouB and Vtnoiu Diac«a«8, toL t, Ko. 1, p. LL 
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Next in importance to Yaccinatioii in the prophylaxis of 

small-pox is prompt isolation of the sick. No one but the 
medical and other attendants of the sick should be allowed to 
come in contact with them. All attendants and other persons 
exposed to the infection should, of conrse, be promptly vacci- 
nated, unless this has been successfully done within the previous 
year or two. 

Disinfection of all discharges from the patient and of the 
room and its contents, after tlie patient lias recovered or died, 
must be practiced. The best disinfectants in small-pox are 
bicldoride of mercury, free chlornie, and snlplmrous acid. 

When it is learned that a person lias small-pox, if he is not 
removed to a sjjecial hosi»ital, a room should be prepared for his 
occnpancy. The carpets should be taken up and tlie floor kept 
clean. Window-curtains and unnecessary furniture and drapery 
should be removed from the room. After recovery of the 
patient the bed-clothing must be thoroughly disinfected with 
steam or sidphurous acid, or destroyed by fire. The individual 
himself should not be allowed to mingle with liealthy persons 
until all danger of infection is passed and the surface of liia 
body has been thorougldy disinfected. 



ASIATIC CUOLERA. 

A disease which causes the death of tliree- fourths of a 
million of human beings in the country where it is eudeiuic, 
within the space of five years, and which makes periodical ex-1 
cnrsions, spreading over nearly the entire inhabited globe with 
destructive ^ iolence, must surely command the interested atteu* 
tion of everj^ intelligent person, 

Asiatic cholera is an endemic disease of India, where it 
probably originated centuries ago. Some authors claim to have 
found satisfactory evidence of its existence in the writings of the 
classical authors of India and Greece at a period as early as the 
second century of the Christian era. The evidence is, however, 
not beyond question. In the sixteenth and seventeenth cen- 
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turies European travelers in the East gave pretty exact accounts 
of the disease. One of the most definite of tliese was given by 
Graspar Correa, an officer in Vasco da Gama's exi)edition to 
Calicut* lie states that Zamoriu, the chief of Calicut, lost 
20,000 of his troops by the disease. A still more definite and 
the first trustworthy account is that of Sonnerat, a Frencli trav- 
eler, lie describes a pestilence having all the characters now 
recognized as belonging to Asiatic cholem, which prevailed in 
the neighborhood of Pondicherry and the Coromaudel coast in 
1768 and 1769, and which carried ofl:' 60,000 of tliosc attacked 
by it within a year. Dr. JIacplierson, in Ids '' History of Cholera,'* 
gives numerous references which indisputably establish the en- 
demic existence of the disease in India anterior to the present 
century. 

Being endemically prevalent over a greater or less area of 
India for many years, cliolera finally, m 1817, crossed tlie 
boundaries of that country, and, advancing in a sontlieusterly 
direction, invaded Ceylon and the Sunda Islands in 1818. In a 
westerly direction the disease was carried to the islands of 
Mauritius and Reunion, and reached the African coast in 1820. 
During this year it also traveled northeasterly, devastating the 
Chinese Empire for the two following years, reaching Nagasaki, 
in Japan, in 1822. 

In 1821 the disease spread from India in a westerly direc- 
tion, extending along tlie east coast of Arabia to the border of 
Mesopotamia and Persia. In the spring of 1822 it began with 
renewed violence, following the river Tigris to Kurdistan, and, 
extending fartlier in a westerly direction, reached tlie MetUter- 
ranean coast of Sj-ria. In tlie following year^ 1823, it extended 
from Persia into Asiatic Russia, reaching Astrachan on the 
Euroi>ean bonier in September, but dying out nearly every- 
where beyond the borders of India during the ensuing winter. 

In 1826 cholera again advanced from India, reaching 
Orenburg in Russia in 1829, and in the following winter 
apiK3ared in St. Petersburg. Extending to the north and south, 
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it invaded Finland and Poland the same year. From Persia the 
disease spread to Egypt and Palestine in 1830-31. 

From Russia tlie pestilence invaded Germany in 1831, 
passing thence in 1832 into France, the British Isles, Belgium, 
the Netherlands, Norway, and Sweden, In the latter ye^r 
cholera crossed the Atlantic Ocean for the first time, being car- 
ried to Canada by emigrants from Ireland, and spreading thence 
to the United States by way of Detroit, In the same year it 
was imported into New York by emigrants, and rapidly spread 
along the Atlantic coast. During the winter of 1832 it appeared 
at New Orleans, and passed thence up the Jlississippi Valley. 
Extending into the Indian country^ causing sad havoc among 
the aborigines, it advanced westward until its further progress 
was stayed by the shores of the Pacific Ocean. In 1834 it 
re-appeared on the east coast of the United States, but did not 
gain much headway, and in the following year New Orleans was 
again invaded by way of Cuba, It was imported into Mexico in 
1833. In 1835 it appeared for tlie first time in South America, 
being restricted, however, to a mild epidemic on the Guiana coast. 

While the pestilence was advancing in the Western Hemi- 
sphere, it also spread throughout Southern Europe, invading, in 
turn, Portugal, Spain, and Italy, 

Extending in an easterly direction from India, the disease 
reached China and Japan in 1830-31 ; westwardly, Africa 
was invaded in 1834, and ravaged by the epidemic during the 
following three years. 

This second extensive outbreak of cholera ended in 1837, 
disap|>eanng at all points beyond the borders of India. In 
1846 the disease again advanced bejond its natural confines, 
reaching Europe, by way of Turkey, in 1848. In the autumn 
of this year it also appeared in Gi-eat Britain, Belgium, the 
Netherlands, Sweden, and the United States, entering by way of 
New York and New Orleans, In tlie succeeding two years the 
entire extent of country east of the Rocky Mountains was in- 
vaded. During 1851 and 1852 tlie disease was frequeutly im- 
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ported by emigrants, who were annually arriving in gi-eat num- 
bers from the A'arious infected countries of Europe. In 1853 
and 1854, cholera again prevailed extensively in this country, 
being, however, traceable to renewed importation of infected 
material from abroad. In the following two years it also broke 
out in numerous South American States, where it prevailed at 
intervals until 1863* 

Hardly had this third great pandemic come to an end 
before tlie disease again advanced from the Ganges, spreading 
tliroughout India, and extending to Cliina, Japan, and the East 
India Archipelago during the years 1863 to 1S65. In the latter 
year it reached Europe by way of Malta and Marseilles. It 
rapidly spread over the Continent, and in 1866 was imported into 
this country by way of Halifax, New York, and New Orleans. 
This epidemic prevailed extensively in the ^\"esteni States, but 
produced only slight ravages on the Atlantic coast, being kept 
in check by appropriate sanitarv^ measures. In the same year 
(1866) the disease w^as also carried to Soutli America, and in- 
vaded, for the first time, the States bordering on the Rio de la 
Plata and the Pacific coast of the Continent 

While the epidemic was tlius advancing westward from its 
home in India, it w^as at the same time spreading northwardly 
over the entire western part of Asia, and in a southeasterly 
direction over Northern Africa, In the latter continent it pre- 
vailed from 1865 to 1869, 

Cholera never entirely disappeared in Russia during the 
latter half of the sixth decade, and in 1870 it again broke out 
with violence, carrying off a quarter of a million of the inhabi- 
tants before dying out in 1873. It spread from Russia into 
Germany and France, and was imported, in 1873, into this 
country, entering by way of New Orleans and extending up 
the Mississippi Valley. None of the Atlantic-coast cities suf- 
fered from the epidemic in 1873, and since that year the United 
States have been entirely free from the disease, with the excep- 
tion of a few imported cases in New York Harbor in 1887. 
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In June, 1883, a new epidemic of cholera broke ont in 
Egypt, where it raged with great violence. The disease first 
appeared in Damietta, near the outlet of the Suez Canal. It 
was unquestionably imported from India, probably Bombay, 
where it prevailed as early as the month of May. At the time 
of the outbreak in Damietta that city was overcrowded with 
people who had come to attend a great religious fair and festival 
It has been proven that pilgrims from Bombay were among the 
attendants at tliis fiiir. The epidemic came to an end in Egj-pt 
in the autumn of 1883. In the same year (1883) a small out- 
break occurred in Slarseilles, but intelligence of it was carefully 
suppressed by the authorities. The dis^ease does not seem to 
have spread from this centre, but in June of the following year 
cholera broke ont in Toulon^ having probably been imported in 
a transport ship returning from Toof|nin, This outbreak was 
very violent and rapidly spread throughout Southern France* 
Italy, and Spain* After apparently dying out during tlie mnter* 
it re-appeared in the spring of 1885 with renewed violence. The 
total number of cases in Spain alone in the latter year was over 
one-third of a million, with nearly 120,000 deaths. 

In the summer of 1885 cholera also broke out in a viru- 
lent form in Japan, and, after a cessation during the following 
winter, recurred with increased fatality in 1886* In the latter 
year thei*e were over 100,000 deaths from the disease in that 
country. 

During 1886 and 1887 cholera continued in Southeastern 
Italy and in the Austrian dominions at the head of the Adriatic. 
A few cases occurred in France and Germany, but by stringent 
sanitary measures an epidemic was averted. 

In November, 1886, cholera was carried to South America 
in an Italian ship, the '*Ferseo," bound from Genoa to Buenos 
Ayres. The disease rapidly spread in the Argentine Republic, 
and, crossing the Andean range, invaded the Pacific coast of the 
South American continent for the second time, reaching Chili 
and Bolivia and threatening Peru and Brazil, In Chili alone 
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there were over 10,000 deaths in tlie first six months of 1887. 
The further progress of the epidemic was arrested and the entire 
Western Hemisphere is now free from the disease. 

From July to December, 1889, cholera prevailed with con- 
siderable virulence in Mesopotftmia. This epidemic seems, at 
the time of writing (February 1, 1890), to be at an end. 

This brief historical sketch of all the epidemics of cholem 
observed bevond the borders of India demonstrates several 
facts: first, that the home or breeding-place of cholera is in 
India, especially the delta of the Ganges, whence it spreads at 
intervals throughout the world; second, that it always advances 
along the lines of travel of large bodies of human beings ; and, 
third, that it advances, by preference, along water-routes. The 
latter is particularly noticeable in the behavior of cliolera epi- 
demics in this country. When it has spread from an Atlantic 
port, it has, generally, been to otlier places having water com- 
mimication with that port. Exceptions undoubtedly occur, but 
the rule is a general one. The disease seems to spread with 
difficulty along the lines of railroad. When the disease has 
extended from New Orleans it has always been up the Mississippi 
Valley, expending its violence upon the river cities — Yicksburg, 
Memphis, St Louis, and Cincinnati, 

Several factors must concur before there can be an epidemic 
of cholera. These are : fijst, the cholera poison ; second, cer- 
tain local conditions of air, soil, or water ; and, third, individual 
predisposition. Without a concurrence of all these conditions 
no outbreak can occur. If, by any means, the co-existence of 
these three conditions can be prevented, cholera can be averted. 
The following are facts bearing upon this question : Cholera is 
communicated through the agency of a specific poison. This 
does not admit of doubt. The poison may be either an organic 
germ, or of an inorganic, particuhite, or gaseous nature. The 
recent researches of Dr. Robert Koch, of Germany, indicate 
that a micro-organism found in the intestinal discharges of cholem 
patients and in the bodies of those dead with the disease is the 
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active agent in propagating the malady. This organism, named 
by Koch the " comma bacillus," from its general resemblance 
to a comma, was first discovered by this eminent pathologist in 
the intestinal contents of cholera corpses in Egypt in 1883, and 
in the following year more thoroughly studied in Calcutta^ 
whither he had been sent by the German government to pursue 
his investigations. It has been demonstrated that this germ is 
always present in the discharges of cholera patients, and up to 
this time it has not been found in any other disease* Exj^ri* 
ment>s upon animals have also shown that cholem can be pro* 
duced in the latter by introducing the germ into their bodies in 
various ways. The demonstration of the bacterial nature of 
cholera seems to be complete. 

While cholera cannot be regarded as personally contagious 
in the same sense or in the siime degree as sraall-pox, there can 
be no doubt that it is spread only by the poison from other cases 
of tlie disease. Tlie regularity of its march along routes by 
which the intercourse of human beings takes place, and always 
in connection with other cases of cholera, proves this. There is 
no undoubted case on record where genuine cholera has been 
spontaneously developed outside of India, 

That certain local geological and perhaps meteorological 
conditions are necessary for the propagation or virulence of the 
poison of cholem is beyond dispute. Outbreaks usually take 
place during the summer or autumn, and nearly always pardy 
or entirely die out during cold weather. Further, in nearly all 
epidemics, certain cities or towns, or portions of a town, into 
which persons sick w^ith cholera are brought, and wliere the 
poison of the disease is thus imported, remain exempt from the 
effects of the epidemic. The inference to be drawn from this 
fact is that in such localities the local conditions are unfavorable 
to the development of the poisonous germ, and it becomes inert. 

In India all the local conditions favorable to the propagation 
of the cholera-germ are found. The filthy personal habits of 
the people, the overcrowding, the intense heat, the lack of suf- 
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ficient, appropriate, or properly-prepared food, and the exten- 
sive pollution of the water-supply, all combine to produce the 
necessary conditions of development of the cause of cliolera. 
These conditions, doubtless, to a considerable extent, give rise 
to that depression of the system which seems necessary to con- 
stitute the individual predisposition to become infected. 

Given, then, at any place, a number of persons of a lowered 
degree of vitality, — tliat is to say, persons not capable of resisting 
unfavorable influences upon tlieir health under unfavoring con- 
ditions ; given conditions of climate, water^ and soil more or less 
similar to those existing in India; only the introduction of the 
third factor, the cholera poison, is needed to cause an outbreak. 
In many cities of this country and Europe, as proven by the 
most recent epidemics in Toulon, ^larseillcs, Naples, and other 
cities of Italy and Spain, the conditions are present w^hich would 
furnish the most favorable breeding-place for the cholera-germ 
if introduced. 

The dejections and vomited matters of cholera patit^nts con- 
tain the active agent wliicli produces the disease. The contagi- 
ous principle contained in these excretions, probably the cholera- 
germ or "^^ comma bacillus" discovered by Koch, may gain an 
entrance into the body through the drinking-w^ater or through 
infected air* Probably both modes are equally competent chan- 
nels of infection* The prevailing theor}^ is tlmt polhition of the 
drinking-water is the most frequent source of the mpid spwad 
of the disease. A very striking instance of this occurred in 
London during the epidemic of 1854, which has already been 
referred to*^ 

Another striking instance of the communication of cholera 
by polluted water has been rejiorted by Mr, John Simon, long the 
chief medical officer of the English ''Local Government Board/' 
The facts are as follow : The Lambeth Water Comimny drew 
its supply from the Thames, at Ditton, above the infltience of 
the London sewage and the tidal flux. The Soutliwark and 
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Vauxhall Company drew its supply from the river near VauxhaU 
and Chelsea, The water of the Lambeth Company was toler- 
ably pure, and that of the Southwark and Vauxhall Company 
was very impure. The water of botii eomi>auies was distributed 
in tlie same district at the same time and among the same class^ 
of people, the pipes of the two companies being laid prett]f^^ 
evenly in the same areas, in many places running side by side 
in tlie same streets, and the houses supplied being pretty equally 
distributed. The deatlis from cholera in the houses supplied by^J 
the LsTmljcth Company were at the rate of 37, and in the houses" 
supplied by the Southwark and Vauxhall Company at the rate 
of 130, to every 10,000 persons living. It appeai-s, therefore, 
that of the drinkers of tlie foul water about three and a half 
times as many as tliose who drank the pure water died of cholera. 

But the spread of cholera cannot always be referred to pol- 
lution of the drinking-water. In many epidemics no relation 
can be shown to exist between the spread of the disease and im- 
pure water. Professor von Petteukofer. of Munich, has shown, 
by a number of carefully-conducted observations, that the prop- 
agation of cholera often bears a verj^ direct relation to changes 
in the stage of the subsoil- or ground- water. This does not 
mean that the subsoil-water is directly or necessarily the agent 
for the spread of the disease, but that its stage, or variability, — ^J 
now higti, now low, — may be considered as an hidex of certaia^^ 
processes going on in the soil which are intimately connected 
witli the propagation of cholera as well as of certain otlier in- 
fectious diseases, chief among which is typhoid fever. The 
relations between the ground-water level and cholera outbreaks 
in India and various cities iu Europe and America give strong 
support to the views of von Pettenkofer.* 

In addition to the influence of the ground-water oscillations 
and polluted drinking-water in spreading the cholera-poison, 
must be mentioned articles of food contaminated with the in* 
fectious matter of the disease. It is also no longer open to 

> See pag« 130' 
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question that persons may berorae infected by liaudling the 
clotMng and bedding of cliolem patients, Liiiindresses are in 
special danger from tliis sonrce. Pliysicians and nurses havej 
not rarely, been attacked under circumstances which pointed 
strongly to personal contagion as one of the sources of the disease- 

The prophykixis against cholera comprises such measures 
as will prevent the admission of the cholera^poison into a com- 
munity, arrest the development of the poison after its introduce 
tion, and reduce the individual susceptibility to attack. 

It is evident from the foregoing tliat if the introduction of 
the cholera-poison could be prevented no outbreak of tlie dis- 
ease coidd occur. With this in view, some have urged the en- 
forcement of a strict policy of non-intercourse with infected 
localities. But at the present day few sanitarians advocate these 
extreme measures. A modified system of restricted intercourse 
is supported by many authorities, who claim that by the adoption 
of a tliorough system of maritime inspection, disinfection, and 
observation — a rational quarantine, in fact — the poison can be 
rendered ineffective or its entrace into a commmunity prevented, 

The best autliorities, however, think that it is not only 
easier, but llir more effective to place the tlireatened locality in 
such a sanitary condition that tlie development of the cholera- 
poison cannot take jdace. The contrast between the effective- 
ness of quarantine and local saniUition as safeguards against 
cholera has been well expressed by von Pettenkofer, who com- 
pares cholera epidemics to powder explosions. The virus of 
cholera, he says, is the spark that evades the strictest quaran- 
tine; the powder is the ensemhfe of local conditions which pre- 
dispose to the outbreak. '*It is wiser, therefore, to seek out and 
remove the powder than to run after and try to extinguish each 
individual spark before it drops upon a mass of powder, and, 
igniting it, causes an explosion wJiich blows us into the air with 
our extinguishers in our hands." 

The measures of local sanitation to he enforced are such 
as will secure cleanliness of person, of habitation and surround- 
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ings, of air, of water, and of soil. Pollution of tlie soil should 
be especially guarded against, for a polluted soil means impure 
air and water, and these mean, if not an infectious disease, 
at least a heiglitened receptivity to its influence. The quality 
of tlie drinking-water used must be above suspicion of con- 
tamination by the poison. Unless the latter cau be positively 
excluded all drinking-water should first be boiled. It may then 
be cooled by pure ice. Filtering the water may not remove the 
poison. 

Tlie individual predisposition to cholera is best guarded 
against by keeping the body clean and well nourished, and the 
mind free from worry. Underfeeding, anxiety, overwork, ex* 
posure to extremes of tempeniture, intemperance in eating and 
drinking should all be avoided, as they tend to reduce the re- 
sistance of the system to the influence of the morbid poison. 

Certain measures of personal prophylaxis which have 
proven useful heretofore slmnld be adopted wherever cholera 
prevails. One of the best of these is the use of sulphuric-acid 
lemonade as a drink. Ten to 15 drops of dilute sulpliuric acid 
in a glass of water, sweetened with sugar, may be drunk instead 
of water. Experience with it during the epidemic of 1866 has 
demonstrated its great value as a preventive of cliolera. The 
later researches of Koch have also shown that the "comma 
bacillus," or spirillum, cannot live in acid sohitions. Hence, 
it is probable that if the contents of the stomach were always 
kept acid no infection could occur through absori>tion from the 
stomach* 

A painless diarrhoea, called cholerine, attacks many persons 
during cholera epidemics. This disorder is easily curable if 
promptly attended to, but if allowed to run on it may develop 
into a malignant attack of cholera. 

Among the means of securing prompt treatment of the 
poorer classes in times of epidemics is the establishment of 
numerous public dispensaries, where medical aid can always be 
obtained. The establishment of such dispensaries and, if 



I 



I 

4 



ASIATIC CHOLERA, 



325 



possible, of temporary hospitals in the crowded portions of 
cities is a very important part of the prophylactic treatment. 

Inasmuch as it seems definitely established that the dis- 
charges from the stomacli and intestines are the active agents in 
propagating the disease, the immediate disinfection of such dis- 
charges is vitally important. The stools and vomited matters 
must be rendered innocuous by germicidal agents, such as mer- 
curic chloride, rarbohc acid, or chloride of lime. 

Clothing and Iiedding should be disinfected with super- 
heated steam, thorough boiling, or fumigation with sulphur 
dioxide or chlorine. Infected articles of this kind should not 
be sent to a laundry until they have been thoroughly disinfected 
by one of the above-mentioned means. 

Apartments which have been occupied by cholera patients 
should be thoroughly fumigated, before being re-occupied, with 
burning sulpliur, and afterward freely exposed to the air by 
opening doors and windows. The walls may also be washed 
with a solution of mercuric chloride. 

The most efficient disinfectant is mercuric chloride in the 
proportion of 1 part in 2000 of the material to be disinfected. 
The readiest way of securing disinfection with this agent is to 
add a solution of 1 to 1000 to an equal proportion of the dis- 
charges to be rendered innocuous. The mercuric chloride acts 
slowly, and hence the infected material should be exposed to tlie 
action of the disinfecting agent for at least two hours before it 
can sjifely he thrown into sewers or cess-pools. 

There are several serious objections to the indiscriminate use 
of mercuric chloride by the public as a disinfectant In the 
first place, it is intensely poisonous, and its |x*rfectly transparent 
and inodorous solution might readily be accidentally drunk and 
cause fatal results. To reduce this danger, the Committee on 
Disinfectants of the American Public Health Association recom- 
mended the addition of permanganate of potash or of sulphate 
of cop]>er (bhie vitriol) to color the solution. Another serious 
objection to mercuric chloride is that it cannot be used where 
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the disinfected material must pass through lead pipe, as this is 
rapidly corroded by the sublimate. In many water-closets it can 
therefore not be used. 

Chloride of lime (bleacliing-powdcr) has been found to be 
a very rapid and cfficieut disinfectant, as well as a deodorizer; 
but the chlorine, upon which its eftectiveness dej^ends, is often 
so deficient in proportion, and the compound so readily deterio- 
rates that, unless a preparation can be obtained that contains at 
least 25 per cent, of available chlorine, it may prove injurious 
by causing a false sense of security. A trustworthy preparation 
may be dissolved in water, when required, in the proportion of 
1 to 100. An objection to its use is the pungent odor of chlorine, 
which is very offensive to many |x*rsons. 

Dr. Kocli recommends carbolic acid, which he has shown 
will kill the '* comma bacilli " in a dilution of 1 to 20 of water. 
The ordinary preparations of carbolic acid sold as disiiifef;tants 
are, however, not to be relied on, many of them not containing 
more than 2 per cent of tlie acid. Fuiiher dilution of these 
agents would altogetlier destroy their disinfecting power. The 
purer article is, on the other hand, too expensive to he used as 
a disinfectant. 

Little's soluble phenyle is an efficient disinfectant in the 
proportion of 2 jx^r cent. (1 to 50). It is furnished of uniform 
strength, is moderately cheap, non-poisonous, and readily 
miscible with water. In addition to its disinfecting power, it is 
also an excellent deodorizer, promptly removing aU odors of 
decomposition and putrefaction. Its only objection is a rather 
Ijungent though not unpleasant odor, which somewhat resembles 
creasote. 

In the very Ijeginning of an epidemic, prompt isolation of 
the sick and thorough disinfection of the surroundings of the 
patient may check the spread of the disease. Much cannot be 
expected from these measures, however, uidess the local sanitary 
conditions are such as offer a hindrance to the development of the 
cholera-poison. It is plain, therefore, that prophylactic measures 
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against cholera, to be eiFective, must be brought into requisition 
before the epidemic has begun. Aller the outbreak of the 
disease it may be too late to put the tlireatcned locality in a 
good sanitary condition. It is of the highest importance tliat 
preventive measures be enforced early, 

RELAPSING FEVER. 

Relapsing fever ^vas lirst clearly desorilx^d by Dr. John 
Rutty, in his '' Clironological History of the Weather, Seasons, 
and Dist^ases ol" Dublin from 17*25 to 1765." ^ Near the end of the 
last and in the first half of the present centuries relapsing fever 
was frequently met u itli in an epidemic form in Ireland and 
Scothmd. In 1847 the di^sease invaded a number of the larger 
cities of England. From 1868 to 1873 it prevailed extensively 
in England and Scotland. On the continent of Europe it was 
first observed in Russia in 1833, In Germany it was not 
recognizc^d as a distinct diM^ase until 1847, but did not prevail 
epidemically until 1868. Since then it has often been observed 
in that country* 

Relapsing fever is very prevalent in India, where it w^as 
first observed in 1856 by Sutlierland. In China and in the 
countries of Africa hordt^ring on tlie Red Sea the disease has 
been recognized by ohstTvers. 

In the United States it was first observed among emigrants 
in Pliilade^lphia in 1844, and again in 1869. It was conveyed 
to otlier phices, but has never prevailed extensively in this 
country. It has not been observed in the United States since 
1871. ' 

The predisposing causes of relapsing fever are, above all, 
had sanitar}' surroundings. Want and overcrowding sc^'m to be 
much h*ss important factors than in typhus fever. 

Although relapsing fever has, since it was first clearly dis- 
tinguished from typhus and other continued fevers, been recog- 
nized as an eminently contagious and infectious disease, it was 

• London^ ITTOi 
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not imtil 1873 that its immediate cause became known. In that 
year Obermeier discovered in the blood of patients ill with this 
disease a minute, spiral, mobile organism, now known as the 
spirillum or spirocJtGRie Obermeieri, 

Obermeier and other observers, prominent among whom is 
Dr. Henry V. Carter, have demonstrated the constant presence 
of these organisms in the blood during the attack. Carter and 
Koch have induced the disease in monkeys by inoculation of the 
parasite, and Moschutkowski has successfidly inociUated it in the 
human subject. No doubt can exist at the present day that the 
spirillum of Obermeier is the true cause of relapsing fever. 

The preventive measures consist in attention to details of 
personal hygiene ; in other words, local sanitation^ disinfection 
of infected materials (fomites), and complete isolation of the sick. 

TYPHOID FEYER. 

The first accurate clinical accounts of typhoid fever date 
from the seventeenth century, when Baglivi, Willis, Sydenham, 
and others described cases of* fever which in their clinical char- 
acters correspond to the disease now known as typhoid fever. 
Strothcr, however, in 1729, first gave a description of the 
anatomical characters of the disease, which he says is a " symp- 
tomatical fever, arising from an inflammation, or an ulcer, fixed 
on some of the bowels." Bretonneau and Louis, in Fmnce; 
Hildeubrand, in Germany ; William Jenner, in England ; and 
Drs. Gerluird and Pennock, in this country, clearly jwinted out 
the essential distinction between typhoid and other fevers, during 
the first lialf of the present century. 

At the present day typhoid fever is met with everywhere 
throughout the world. It is at nearly all times a constituent of 
mortality tables. It affects by preference |x>rsons between 
the ages of 15 and 30 years, although no age is entirely 
exempt. It is always more prevalent in Uie autumn and ^^ inter. 

The disease is probably due to an organic poison, which 
gains entrance into the body through the respinitory or digestive 
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tract. Recent observations of Klebs and Eberth seem to indicate 
that the morbific agent is a micro-organism termed the bacifhis 
typhoidem.' The exact relation of this organism to the disease 
has not been clearly worked out It is found in the intestinal 
canal, and especially in the characteristic intestinal lesions of 
this fever. The infective agent is probably contained in the 
dejections of patients. The disease is not immediately conta- 
gious, like typhus feven 

The medium through which the poison is introduced into 
the body may be drinking-water, food, milk, or other articles 
containing the infective agent. Localized epidemics due to 
infected water or milk have been frequently reported^ 

The typhoid poison is supposed to be developed in cess- 
pools, sewers, and soil polluted by tlie products of animal decom- 
position. Whether it ever originates de ?mro in such places is 
a much-disputed proposition. At present the evidence is in 
favor of the view that cases of tyjihoid fever are always derived 
from pre-existing cases. The germ may develop in sewers and 
be carried in the sewer-air from place to place ; it maybe carried 
into the soil from cess-pools receiving typhoid dejections, and 
there, undergoing development, may ascend through houses 
with the ground-air, or may drain into wells and pollute the 
drinking-water. By the admixture of such water with milk or 
other Ibod the disease may be propagated. It is also believed 
that the effluvia from typhoid discharges may be absorbed by 
water or milk, and thus infect these articles. 

The prophylactic measures against typhoid fever comprise 
isolation of the sick, prompt disinfection of the discharges, and 
cleanliness in the widest sense. The water- and food- supplies 
must be carefully guarded against contiimination with the poison, 
and all decomposing animal matter and excreta must he removed 
from tiie immediate vicinity of dwellings. The requisites for 
prevention may be summed up as pure air, pure water^ uiicon- 
taminated food, and a clean soil. 
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TYPHUS FEVER, 

Wide-Spread pestilences are nearly always accompaniments 
of famine and war* Of all pestilential diseases, none is so regu- 
lar in its coincidence with these conditions as typhus fever. The 
earliest accounts which unquestionably refer to this disease date 
from the eleventh century, when it was observed at a number of 
places in Italy. In the succeeding centuries isolated accounts 
of it appeared in the chronicles of the times, but no scientific 
description of it appeared until the sixteenth century. During 
the seventeenth, eighteenth, and the early part of tlie nineteenth 
centuries it prevailed extensively throughout Europe. The 
constant wars and consequent disturbances of the social rela- 
tions of the people, famines, overcrowding, filth, excesses of all 
kinds, contributed largely to tlie development and spre-ad of 
typhus fever. For a number of years past no extensive epi- 
demic of the disease has been observed, although both in this 
country and in Europe localized outbreaks are frequently met 
with. 

Typhus fever is somewhat more prevalent in the winter and 
early spring months tlian during tlie rest of the year, but not 
very markedlv so. 

At present^ typhus fever is nearly always limited to times 
and places where tlie conditions favoring its development exist 
Wherever overcrowding, in connection with filth,, insufficient 
food, and bad liabits are present, typhus fever is likely to be a 
visitor. Thus, in overcrowded and iU-ventilated emigrant ships, 
in jails and work-houses, and in camps, especially w^hen stress 
of weather compels the crowding together of soldiers in close 
huts or barracks, the disease frequently breaks out. 

When typhus fever appears in a community, those classes 
of the j>eople who are subjected to the conditions just mentioned 
are almost exclusively attacked. In cities, tlie dwellers in 
crowded tenements, or in courts and alleys, suffer most severely^ 
are, in fact, almost the only ones attacked. An exception must, 
however, be made iu the case of hospital physicians and atteud- 
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ants where typlms-fever patients are treated. The mortality 
among tliese is always large. 

Tj^phus fever is contagious and infeetious. An exposure 
for a length of time to an atmosphere impregnated with the 
poison may suffice to induce an attack. The poison may also 
be conveyed from place to place in fo mites. Physicians may- 
carry it in their clotliing, if they liave been exposed to a typhus 
atmosphere. 

The prevention of tjplius fever consists in the institution of 
such measures as will secure pure air, pure water, a clean soil 
and dwelHngs, and cleanliness of body and clothuig. When an 
outbreak occurs, the sick should be promptly isolated, the well 
persons removed from the building in which the cases have 
occurred, and efficient measures of disinfection earned out The 
sick should be treated in the open air as much as possible. 



YELLOW FEVER. 

The West India Islands, the Gulf coast of ^lexico, the 
northern part of the Atlantic coast of South America, and a 
limited section of the west coast of Africa constitute the present 
home of yellow fever. From tliis area (the so-called ** yellow- 
fever zone ") the disease is frequently tmnsported to contiguous 
or distant countries. The South Athmtie and Gulf coasts of the 
United States and the shores of the Caribbean Sea are most 
liable to the epidemic visitation of tliis ]x*stilence. 

The first trustwortliy account of an epidemic of yellow 
fever dates from the year 1635, when it prevailed on the Island 
of Guadeloupe. This and the adjoining islands of Dominica, 
Martinique, and Barbadoes were invaded a number of times in 
the fifty years following the above date. Jamaica was iniaded 
in 1655 and Domingo the year after. In 1693 the first appear- 
ance of the disease is mentioned in the United States, being 
observed in Boston, Philadelphia, and C-liarleston. In 1699 it 
a[)peared as an epidemic in Veni Cruz, and re-appeared in Phila- 
delphia and Charleston* Since the year 1700, the disease has 
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appeared in an epidemic form, at one or more places witliin the 
present limits of the United States, eighty times, the last consld- 
erahle invasion being at Jacksonville and other places in Florida, 
and Decatur in Alabama, in 1 888. 

In Sou til America yellow tever appeared for the first time 
in 1740. In 1849 the disease was imported into Brazil, and 
has since then been endemic. Pera and the Argentine Kepublic 
have also suffered several seveo^e visitations ot* yellow fever since 
1854 

On the west coast of Africa, vellow fever seems to be en* 
demic in tlie peninsula of Sierra Leone, where it has been fre- 
quently observed since 1816. It has also prevailed epidemically 
in Scnegambia and a number of the islands off tlie northern 
portion of the west African coast. In Europe, Spain and Por- 
tugal have been the only countries to suffer from yellow-fever 
epidemics. 

Although the causes of yellow fever cannot be definitely 
stated, it is well-known tliat it only occurs endemically within 
the tropics, and prevails epidemically elstnvhere only during the 
summer, Of 180 epidemics observed in the United States and 
Bermudas, 154 began in July, August, and September. Of the 
remaining 26, none began in the six montlis from November to 
April, 

A temperature of 26° C. and a high humidity are gener- 
ally considered essential to produce an outbreak of the disease. 
Of other necessary meteorological conditions nothing is known. 

That the specific cause of yellow fever is a micro-organism 
appears probable fi*om a consideration of the clinical history of 
the disease and its mode of propagation. Up to the present 
time, however, none of the various organisms described as eausap 
tive have made good the claims advanced by their discoverei's. 
It can be stated w-ithout reserve that neither the organism of 
Freire, of Carmona, of Babes, of F. S. Billings, of Finlay, or of 
Gibier, is the true cause of yellow^ fever. 

It seems to be well establislied that the most filthy and 
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insanitary portions of titles are those principally ravaged by 
yellow lever. The author is convinced from personal observa- 
tion in Savannah^ Memphis, and New Orleans, that fiitli is one 
of the principal factors in the spread of yellow fever. This 
opinion is also forcibly expressed by many of the most eminent 
authorities on the subject. 

Yellow fever is not endemic witliin the limits of the United 
States, and has probably never originated here. The instances 
in wliich it has appeared to do so may be explained by the per- 
sistence of the morbific agent through one or more winters, or 
by a new importation which has escai>ed observation. 

Yellow fever frequently breaks out on shijAoard and causes 
much loss of life. Tliere is no evidence that it originates on 
ships ; it is only acquired after intercourse with an infected ship 
or infected place. 

The question of tlie personal contagion of yellow fever has 
been decided negatively. The disease is infectious and its cause 
may he transported in fomites, but persons sick with the disease 
do not communicate it. An infected atmosphere, or one favor- 
able to the poison, is necessary to the propagation of the disease* 

The preventive measures indicated against yellow fever 
appear fmm the foregoing: they are strict sanitary inspection to 
prevent the introduction of a person sick with the disease ; to 
prevent the introduction of clotlung or other fomites from a 
suspected locality without thorough disinfection, and such a con- 
dition of public and private sanitation as will prevent the devel- 
opment of the poison, sljould the latter, perchance, be introduced. 

When the disease becomes epidemic in a city, the inhabi- 
tants should be removed to temporary camps beyond the infected 
area. The experience of the city of Memphis in 1879, and of 
various localities in Florida in 1888, encoumges the hope that 
by prompt depopulation of cities and strict enforcement of sani- 
tary measures in the camps the terrors of yellow fever can be 
largely averted. The sick should be promptly isolated, and no 
one except attendants permitted to have intercourse with them. 
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SCARLET FEVER AND MEASLES, 

The early history of these two contagious eruptive fevers is 
inextricably blooded together. Up to the latter half of the 
seventeenth century the distinction between the two was not 
made by writers. Sydenliam was among the first who clearly 
separated scarlet fever from measles and gave it a distinct name* 
Since the great English Hippocrates, the essential character of 
scarlet fever has been recognized by all physicians, and it is now 
never, or but rarely, confounded with measles. 

Of the two diseases, measles is somewhat more generallj 
prevalent, although both occur usually in epidemics. There is 
hardly a country in which measles has not been observed, w hile 
the continents of Asia and Africa have remained measumbly 
exempt from scarlet fever up to the present time, although epi- 
demics have been recorded in India and Jai>an, 

Hirsch states that scarlet fever was firft observed in this 
country in 1735, at Kingston, Mass., quoting as authorities Dr, 
Douglass, of Boston, and Dr. Coldeu» of New York. . The 
latter, however, in a letter to Dr. Fothergill,* clearly describes 
diphtheria, and not scarlet fever. Its distribution is now general, 
but it is said to be much milder in the southern than in other 
portions of the United States. Tlic prevalence of measles is not 
limited to any geographical section. 

Epidemics of measles usually begin during cold weather. 
Of 530 epidemics observed in Europe and North America, 339 
occurred during the colder and 191 during the warmer months- 
In 213 of these, tlie height of the epidemic occurred 135 times 
in %vinter and spring, and only 78 times during summer and 
autumn. Scarlet fever epidemics occur more frequently in 
autumn than at any other season. 

The cause of scarlet fever or of measles is not to be 
sought in climatic influences, insanitary surroundings, or special 
natural conditions of air, water, or soil. Both diseases are 
contagious and infectious, and the contagion is transmitted either 

> Medical ObMrvatloas ftod Inquirtes, vol. i^ p. ^L Loudon, 1179. 
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by foraites (clothing, letters, etc.), mfected air, drinking-water, 
or milk* 

Several observers have claimed the discovery of the specific 
organism of scarlet fever, but no tnistworthy evidence has yet 
been furnislied that the problem is solved* On a previous page 
(93) reference has been made to the probable connection between 
a disease of milk*cattle and scarlet fever. 

The measures for the prevention of both diseases are isoU- 
tion and thorough disinfection. 



^ 



DIPHTHERIA. 

Under the names of Syriac and Egyptian ulcers, Aret&?uF, 
a writer of the second century, described various forms of malig- 
nant sore tliroat. The disease now called diphtheria prevailed at 
various places in Europe during the Middle Ages. In this countr}' 
it was first observed about the middle of the last centur5% and 
in 1771 Dr. Samuel Bard, of New York, described it very 
accurately* Although repeated severe outbreaks occun*ed in 
Europe in the early part of the present century, it w^as not luitil 
1857 that it again attracted attention by its epidemic prevalence 
in the United States. Since that time it has spread throughout 
the country, and is at present one of the most generally diffused, 
as wtII as one of the most fatal, of the contagious diseases. In 
certain epidemics its malignancy is very marked, while in others 
it seems to be a rather mUd affection. 

Diphtheria is personally contagious; it may be tmnsmitted 
by inoculation, as well as by inhaling an infected atmosphere. 
The virus is supposed by some investigators to dwell in a micro- 
organism, but no agreement has been reached as to the character 
of the specific microbe,* 

The question as to the identity of diphtheria and croup is 
not merely a clinical one, but has an important bearing upon 
preventive medicine. If croup is a non-contagious and non- 
infectious disease, as is held by many, no precautions will be 

* Wood and Formoil, Kltbi Ukd Lfilfieri Emmeticlii kdA T. MitoheU Pnidden. 
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necessaiy to prevent its spread to healthy persons. If, on the 
other hand, diphtheria and croup are identical in nature^ the 
danger of iofcction is equally great in both diseases. Inasmiich 
as it is frequently impossible to positively decide upon a diagnosis, 
it would be well to consider the identity of the two diseases as 
established, and act, as far as preventive measures are concerned, 
as if all were cases of diphtheria. 

Diphtheria is iooculable upon animals, and may through 
this medium be transmitted to man. 

Persons sick with diphtheria should be carefully isolated ; 
no one but the immediate attendants sliould be allowed to come 
in contact with the patients. Table utensils, bedding, and cloth- 
ing used by the sick slioukl be tlioroughly disinfected by steam 
or boiling water before being used by others. Intimate contact 
with the sick, such as kissing, should be strictly prohibited. 
There seems no room to doubt that the virus of the disease can 
also be carried in the clothing. Hence, pliysicians and nurses 
should be especially careful in personally disinfecting themselves 
after contact with a case of diplitheria. After death or recovery 
of the patient, the apartment occupied during the illness should 
be disinfected with chlorine or sulpliurous-acid gas. 

Cliildren recovering from diphtheria, scarlet fever, measles, 
or small-pox, should not be permitted to attend school for at 
least four weeks after recovery. It is believed that there is 
danger of infection for a period about as long as this, and, besides, 
the patients are apt to be weakened from the effects of the dis* 
ease, and not able to resist the strain of continuous mental effort 



DENGUE. 

The disease known as break-bone fever, dandy fever, and 
by various other names, was first observed in the United States 
in 1780 by Dr. Benjamin Rush. Dr. Rush describes an epi* 
demic which prevailed during the summer and early autumn of 
that year under the name of '"bilious remittent fever," but the 
symptoms of the disease hardly leave any doubt that it w^as 
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dengue. In 1779 and 17S0 it was also observed on tlie Coro- 
mandel coast, in Egypt, and on the island of Java, la 1784 to 

11788 dengue also prevailed in various cities of Si>ain. In 1818 
an epidemic appeared in Lima, in which nearly every one of the 
70,000 inhaliitants was attacked. 
In 182-1-25 the disease again prevailed widely in India, 
where it was known as the '* three-day fever/* Isolated out- 
breaks occurred in that country until 1853, when it again ap- 
peared as a wide-spread epidemic, and in 1872 another epidemic 
outbreak occurred in the liast, extending iVom Eastern Africa 
to Arabia, India, and Chnia. 
■ In 1826 an epidemic of dengue appeared in Savannah, and 

in the following two years spread over the southern portion of 

tthe United States and the West Indies, reacliing the northern 
coast of South America. In 1845 to 1849 the disease was 
observed in Rio Janeiro; in 1848 to 1850 in the South Atlantic 
and Gulf States. In 1854 it was observed in Southern Alabama, 
and in the same jear in the West Indies. In 1873 another 

I epidemic appeared in the lower Mississippi 'V^alley, and in 
1880 an outbreak of some extent occurred in New Orleans, 
Charleston, and otlier places on the Gulf and South Atlantic 
coasts. 
Dengue always begins in the summer or early autumn, and 
ceases abruptly with the advent of cold weather. It is almost 
exclusively limited to hot countries. It spreads wuth extreme 
rapidity whei*ever it appears. It is not contagious ; the man- 
ner of its propagation is not known. The suscrptiljility to the 
disca^se appears to be almost universal ; it frequently prostitiles 
the majority of the inhabitants where an outbreak occurs. 
During the epidemic in Calcutta in 1871-72,75 |>er cent of the 
poi)uIation were attacked. In the United States similar epi- 

■ demies have been rejx^atedly observed. 
Dengue is rarely fatal. It seems to be propagated tlirongh 
the atmosphere. No measures of prevention are known or 
available. 
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EPIDEMIC INFLUENZA, 

Accounts of epidemic influenza can be traced back to the 
year 1173, when the disease was observed coincidently in Italy, 
Germany, and England* It has prevailed epidemically, at vary- 
ing intervals, to the present time. In the fourteenth century 
3 epidemics are recorded ; in the fifteenth, 4 ; in the sixteenth, 
7; in the seventeenth, 46, Of these, 15 were very extensive 
some of them prevaihng over both hemispheres contemT 
raneoiisly. 

On the American continent influenza was first recorded in 
1627, when it prevailed in New England, where it again broke 
out in 1625. Following tliis there is no notice of the diseasaiM 
in America initil 1732, when an epidemic began in the Ne\f^ 
England States, which extended over the entire globe* Epi- 
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remainder of the eighteenth cen^ 



tmyin 1737, 1757, 1761, 1767, 1772, 1781, 1789, and 1798. 
During the present century the disease has prevailed more or 
less extensively in this country at thirteen different times, thcj 
last epidemic of any considerable extent being in 1879. 

At the time of writing (February^ 1890) a very wide- 
spread epidemic, which began in Russia in November, 1889, is 
prevailing in the United States, complicated in many cases by 
pneumonia of a fatal character. The disease manifests \tsc\S 
in two principal forms, the catarrhal and the nervous, Weieh* 
selbaum, of Vienna, claims to have discovered a micro-organism 
which he believes to be the clause of the affection, but this 
claim has not yet been verified. 

A curious feature of epidemics of influenza is the coinci- 
dent occurrence of outbreaks of a somewhat similar affection 
among animals, horses and dogs being especially attacked. 

Influenza is an acute, si>ecific, infections disease, not di 
rectly contagious. The infection is apparently produced or tranW 
mitted in the air. The disease frequently appears over a large 
area of country almost simultaneously. Peculiarities of climate, 
season, meteorological conditions, geological formation, or racial 
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characteristics have no apparent influence upon the causation ot 
sprt*ad of the disease. It occurs more frequently in the winter 
and spring than during the summer or autumnal months. The 
investigation into the epidemic of infiuenza among horses, re- 
ferred to in a previous chapter,' seems to indicate, however, that a 
moist and impure atmosphere intensifies the disease. 

No measures of propliylaxis can be indicated except avoid- 
ance of anything tending to depress tlie vital powers* 






EPIDEMIC CEREBRO-SPINAL MENIXGrTIS, 

This disease was first recognized in GencTa in 1805. In 
the following year it was noted in various places in the United 
States. Both in Europe and this country localized outbreaks 
of the disease occurrcd between the dates above mentioned and 
1816. At tliis time the disease seemed to die out altogether, 
but in 1822 it re-appeared in various parts of Europe and 
America. 

Cerebro-spinal meningitis appeared in 1857 in the south- 
w^est of France, and during the following ten years spread ovTr 
a large part of the country. Algiers, Italy, Denmark, and Ire- 
land were also \isited by the scourge. In 1854 and 1861 
Sweden experienced its ravages, and in 1859 Norway was 
invaded by the disease, which continued for nearly a decennium 
in the latter countr>\ From 1860 to 1867 the disease prevailed 
in Holland, Portugal, Germany, Ireland, and Russia. 

After the termination of what may be called the first epi» 
demic. in 1816, eercbro-spinal meningitis was not again observed 
in this country until 1843, In the eight years succeeding, it 
prevailed epidemically throughout almost the whole United 
States. From 1861 to 1873 it was noted frequently in various 
parts of the country* Since the latter year the reports of its 
occurrence in this countiy have been limited to sporadic cases 
or localized outbreaks. 

Cerebro-spinal meningitis is an acute infectious disease, 

» Cbftptei I« p. 29. 
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very fatal in its tendency. It is probably not pei'sonally con- 
tagious. Climate lias no influence upon its origin, but season ] 
seems to stand in a positive relation to its causation. About i 
three-fourtlis of tlie epidemics noticed have occurred during the , 
winter and 'spring months. The disease seems to show no ^ 
preference for peculiarities of topographical or geographical 
formation. Overcrowding, overwork, and imcleanliness liave 



in 



an important influence in determining an outbreak. It is 



especially a disease of youtli and adolescence. Out of 97a 
cases occurring in New York only 1 50 were over 20 years of 
age, wliile of tlie remainder 665 were under 10. 

The prophylactic measures to be adopted against cerebro* 
spinal meningitis consist in careful attention to the sanitarj* 
conditions of dwellings and streets, avoidance of overwork ai^d ^ 
overcrowding during times of epidemic, isolation of the sirl^. ^M 
and disinfection of the sick-room after the termination of the ~ 
disease. 

STFniLIS. 

In the year 1494, Charles VIII, of Fmnce, in command of 
a large army invaded Itixly, and early in the following year be^ 
sieged Naples. During the investment of the city a very severe 
disease, characterized by idcers of the genitals, violent pains in 
the head and limbs, and gcnemlized cutaneous eruptions broke 
out among the besiegers and spread rapidly througliout the 
army and civil population. On the return of the army to Franr^^ 
after the termination of the war, the disease mpidly spread 
througliout Europe, and the literature of the early part of the 
sixteenth century, both medical and lay, teems with references 
to it. 

From the locality and other circumstances connected with 
its epidemic a|>pcarance the disease acquired various names. 
Thus^the French called it morbus NeapoUUifias^ or mal tPIfaUe^ 
wliile the Italians termed it morbus GaUicu/t^ or mala /Vawzag, 
At a very early period it was, however, clearly recognized that 
the disease was communicated during sexual intercom'se, and 
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hence it was usually described in medical writings under the 
name hi^s venerea^ while in the popular literature it still figured 
as the Frenchman's disease {morbus GtiUicus). The name sf/philis 
was first used in a poem descriptive of the disease, written in 
1521 by Fraeastor, a physicicm of Verona, 

The extraordinary outbreak of the disease toward the end 
of the filleenth century led to many speculations concerning its 
origin. As it attacked persons in all ranks and conditions of 
life, "sparing neither crown nor cross," in the words of a con- 
temporary poet, the favorite explanation was that meteorological 
influences had much to do with its causation. Many ascribed 
it to the malign influence of the stars. The Neapolitans attril> 
uted it to the wickedness of their enemies, the French, wIuIq 
the latter laid the bkune on the filth and immorality of the 
Italians, Tlie Spuniards claimed that it had been imported from 
America by Cohimbus, wdiose first expedition returned to Europe 
in 1493. There are records, however^ wliich prove that tlie dis- 
ease already existed in Itidy in the latter year. In other parts 
of Europe the Jews, who had been driven out of Spain by the 
terrors of tlic Inquisition, were accused of this, as of many other 
misfortunes which befell the people. When it was definitely 
established that the diseiise was communicated almost solely by 
sexual intercourse, the theory of its tntnsathintic origin became 
very popular. It is characteristic of human nature to refer 
the origin of troubles residting from its own vices to some other 
source, if possible. Tliis theory of the American origin of 
syphilis is still held by some writers. Within a few years, Dr. 
Joseph Jones, of New Orleans, claims to have found evidences 
of syphilitic disease in the skulls and other bones from some of 
the preliistoric Indian mounds in ilississippi. These observa- 
tions of Dr. Jones have, however, not yet been verified by otliers. 

Althongh the first great epidemic of syphilis is clearly trace- 
able to the jjeriod l^ctween the years 1493 and 1496, an ex- 
amination of the older literature reveals many descriptions of 
disease which can only be explained by assuming tliem to refer 
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to syphilis. The Old Testament Scriptures contain numerous 
lelerences to diseases of the genital organs. In most Instances 
these troubles are ascribed to tlie wrath of God, although in 
some cases a pretty shrewd hint is given as to the causation of 
the affections. Finaly* remarks that the Hebrew word trans- 
lated* in all versions of the Bible by '' flesh" signifies also the 
virile member. In tliis light, the references in Leviticus, XIII- 
XV; Numbers,XXV, 1^9, XXXI, 16-18; Deuteronomy, IV, 3; 
Joshua, XXII, 17 ; I Samuel, V, 6, 9, 12; Psalms, CVl", 28-30; 
I Corinthians, X, 8; Ephesians, II, II ; and Colossians, II, 13, 
receive a new interpretation. Numerous innuendoes in the 
Latin classics^ and more or less exact descriptions in the medical 
wTitings of Greece, Rome, China, and India, leave no room for 
doubt that venereal diseases, and probably among them syphilis, 
have existed from the earliest times. 

At the present day syphilis is the most widely prevalent of 
all contagious diseases. In 1873 Dr, F* R, Sturgis estimated 
that in New York 1 person out of every 18 suffered from it. 
This is considered a moderate estimate. Dr. J. W^m. White, 
of Philadelphia, pronounces the opinion that ''not less than 
50,000 people of all classes in that city are aflected with syphilis/' 
On tliis basis Gilioii estimates the number of syphilitics in tlie 
United States at one time at 2,000,000,' 

The disease is transmitted, in the vast majority of cases, 
during tlie performance of the sexual act, but there are numerous 
other ways in whicli it may be and frequently is communicated. 
In the special literature of the subjei^t are records of many cases 
in which the disease was acquired through a kiss, a bite, the act 
of suekMng (from infant to nurse, and conversely), using a pipe, 
glass-blowers' mouth-piece, the finj^er of a midwife, the instru- 
ments of the dentist or surgeon, inoculation of syphilitic secretion 
mixed with saliva in the process of taltooing, and many other 
ways* Numerous cases have been reported ^\ here physicians were 
inoculated on the finger while examining a syphiUtic patient, 

« Arch. f. rJ<*rmat. n. Hrphllia, II Jatiri?, 1 Heft., p. 126. 

■The Preveotion of Venereal DiMajie» by LcglslAtioi]* Banltarlan, June, 1881 
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The propliylactic measures which suggest themselves from 
a consideration of the nature of the disease are isolation of those 
infected, regular insfiection of the class of persons through whom 
tlie disease is most frequently transmitted, i.e., prostitutes, and 
individual precautions against acquiring it. Greater attention 
to cleanliness of the genital organs on tlie part of those indulg- 
ing in promiscuous intercourse would aid largely in reducing 
the number of cases of syphilis. 



k 



I 



DISEASES OF ANIMALS COMMUNICABLE TO MAN» 

Sheep-pock. — This is a higUy contagious and infectious 
disease of sheep, resembhng, in its symptoms, course, and fatality, 
small-pox as it occurs in the human race. It is believed by 
Eollinger to be different from the form of small-pox produced 
in sheep, goats, horses, and otlier animals by the inoculation of 
^luman small-pox. Sheei>-pock can be inoculated upon other 
auimals and man, but only produces a local disease at the point 
of inoculation in the latter. Sheep may be protected agtiinst 
tliis disease by inoculation with sheep-pork virus (ovination), or 
by vaccination with vaccine lymph, Tlie peculiarity of sheep 
vaccinia is that it is a more or less generalized disease, the 
pustules being distributed over tlie body. Sheei>pock, when 
inoculated upon human beings, does not produce a generahzed 
infectious ilisease, but remains entirely local. 

Adbiomf/cmls. — \'eterinarians have frequently observed a 
disease attacking the jaws of cattle and producing tumors, often 
with ulcerated surfiices. Tlie bone is usmilly involved. The 
disease has heretofore been genemlly considered a sarcomatous 
growth. It is not seldom observed among the cattle in the 
western stockyards, where it is known in the vernacular as 
" swell-ticad," Recent investigations by Ponfick have shown 
that tlie growth consists of a vegetable parasite (actinomyces), 
and tliat it is inoculable upon other animals, and may be 
conveyed to man, A considerable number of cases have been 
observed in human beings in Germany, w^here the disease was 
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first described by Ponfick, and very recently 4 cases have 
been reported in this country,^ 

Bovine Tuhercalmi^ (Perls ucfit). — In cattle, tuberculosis 
occurs in two forms, miliary tubercles and cheesy masses in the 
lungs, and firm, pearly nodules on the serous membranes. 
These nodules do not break down, but may become calcified. 

Bovine tubercidosis is a froriuent disease among cows kept 
in damp, dark, and iU-veutilatcd stables. The disease, w^hich is 
essentially the same as human tuberculosis, tubercle bacilli 
being present in the neoplasms, is believed by many to be tiuns- 
missible to human beings by means of tlie milk or flesh of 
tuberculous animals. The sale of the meat of tuberculous cattle 
shoidd bo prohibited, 

liahies, — Hydrophobia in tlie brute, and its comrauni- 
cability to man through a bite, has been known from the 
remotest antiquity. It occurs in dogs, foxes, wolves, horses, 
and other animals, and may be transmitted from any of them to 
human beings. 

The contagium of rabies, the infective poison, is contained 
principally in the saliva, and is usually inoculated by the teeth 
of the mad animal. 

Pasteur lias shown that the greatest virulence of the rabies 
poison resides in the brain and spinal cord of the animal suffer- H 
ing from the disease. By cultivation of this virus, the nature 
of wliich has not yet been definitely determined, its \irulence 
could be diminished, and by inoculation of men and animals 
with the attenuated virus protection against the disease could 
be secured. The fact seems likewise established that the j>eriod 
of incubation of tlie inoculation-rabies is much shorter than that 
acquired in the usual way by bites of rabid animals. Hence, 
inoculation with the attenuated virus protects the bitten individ- 
ual against the fatal outbreak of the uuraoditied disease. 

Authrax, — Anthrax, or splenic fever (milzbrand), is an 

» B<v8tfin Mrd. anrt Stirg. Jonrn.i), Oct. lfl» 18»i p. ^, tmd Joarn. Am. Med. Am'ii, Kot, ST, 
1686. Alio, N, £* Me4. MoJathJy, Hept. 15, imk 
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acute, higlily contagious and infectious disease of herbivorous 
animals, whicli may be transmitted by inoculation or tlie 
ingestion of the virus to other animals and to man. 

Tiie disease is due to a minute vegetable organism which 
is found in the blood and tissues of the diseased animals. This 
orgitnism, baciHn.8 attthraeis, was first discovered by PoUender, 
and has been tlioroughly investigated by Davaine, Pasteur, 
Koch, and others. 

Inocidation of these bacilli or their spores always produces 
the disease in susceptible animals. Skins of animals not infre- 
quently contain the vims, w^hich may then gain access to the 
blood of persons engaged in handling them. Knackers, 
butchers, wool-sorters, and other persons litible to come in 
contact with sick animals, or handling their flesli or hides, are 
subject tu the infection, either by direct inoculation (through 
abrasions of the skin, etc.) or by inhalation of the spores of the 
bacillus. An intestinal form of anthrax in man, mycosis int€s» 
tit}fdis^ is sometimes produced hj tlie consumption of meat of 
animals suffering, when killed, of splenic fever. Numerous 
instances have been reported. The diagnosis has been verified 
by" discovering the bacillus of anthrax in the blood and various 
organs of the individuals attacked. 

In view of the dangerous character of the disease, persons 
coming hi contact with animals suffering from anthrax sliould 
be warned of their peril In order to protect other animals in 
a herd» strict isolation of tlie infected, thorough disinfection of 
the stables occupied by tliem, and deep interment of the cadavers 
of tliose dead from tlie disease are indicated. 

Glamfers. — Glanders, or farcy, is a very fatal contagious 
disease of horses which may be communicated to other animals 
and to man. Tlie cause of glanders has recently been iliscovered 
by Loffler to be a bacillus resembling the bacillus tuberculosis. 
Pure cultures of this bacillus were inoculated into animals, and 
followed by glanders in a number of the cases. 

The infection in man may occur either upon the seat of 
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excoriations of the skin or mucous mernbranes, especially those 
of the nose, conjunctiva, and possibly by inhalation of infective 

particles floating in the air. 

Animals with glanders should be promptly killed and their 
cadavers cremated or deeply buried. No part of the body of 
any animal dead with glanders should be allowed to be used. 
Infected stables should be thoroughly disinfected, 

[The works of especial value to students who desire fuller 
information upon the subjects treated in this chapter are the 
following: — 

Hirsch^ Handbuch tier Historiscli-Geograpbischen Pathologie, 2te 
Aufl., Stuttgart, 1883* — Htfiser^Geschicbteder Epiclt!miscbeii Krankheiteo. 
— Hecker, The Black Deatli| transltited \n' B. 0* Babingtoii. — Defoe, Jour- 
iml of the Pkigue in London. — Roblfs^ Die Orientabsube Pest. — Marson, 
Smiilbpoxj in Reynolds's System of Medicine, vol. i. — Seaton^ Yaccina* 
tion, ibid. — Trousseau^ Clinical Medicine, vob L — Fifth Animal Report 
Illinois State Board of Health. — ^Ilardaway, Esseiitiab of Vaecioation. — 
Crookshank, History and Pathology of Yaeei nation.^- Wood worth and 
MeCldlan, Cholera Epidemic in UiitLed States in 18T3.— Cbaill<?, Report 
of Yellow FeveT Commission^ Annual Report National Board of Health for 
1880, — Wood and Forniad, Memoir on the Natnre of Diphtheria, ibid.^ 
1882, — ^Thompson, Annals of luflnenza.^ — Stille, Epidemic Meningitis. — 
Mueller, Die Yeneriseben Krankheiten ini Altberthnui. — Laneereaux, 
Trait(? de la Syphilis.. — Bollinj^a^r, Ueber Mensclien u. Thierpocken, etc., 
Saninil. Klin. Yortr., No, 116*— Ponlick, Die Actinom^xose des Men- 
Bcben. — Gamgee, Hydrophobia and Glanders, in Reynolds's System of 
Medicine, vol. i. — Bollinger, Anthrax, in Ziemssen's Cyelopsedia, voL iii.] 
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Antiseptics, Disinfectants, and Deodorants. 

Much confusion exists in the jiopular mind, and even 
among physicians, as to the exact meaning of the terms at the 
head of this chapter. By many they are usi^d synonymously^ and 
hence frequently give rise to amhiguity and misunderstanding. 

Antisepsis, which is so frequently confounded with disin- 
fection, should be more accurately defined than is usual by 
writers. An antiseptic is an agent which retards, prevents, or 
arrests putreiaction, decay, or fermentation. It does not neces- 
sarily destroy the vitality of the organisms upon which these 
processes dejiend. An antiseptic may also anest the develop- 
ment of the organisms which cause infectious diseases, and may 
hence be used as a preventive of such diseases. But antiseptics 
do not destroy the life of dist^ase-gerras, and hence cannot be 
rehed upon when such organisms are present. 

By disinfection, in the proper and restricted use of the term^ 
is meant the destruction of the s^iecific infectious material which 
causes infectious dist^ases. If the view is accepted that all in- 
fectious diseases are due to micro-organisms or germs, then a 
disinfectant is equivalent to a germicide. In sanitary practice 
and experimental investigations this view is,^ in fact, adopted. 
In testing the action of various disinfecting agents upon infec- 
tious material, the biological test is the one universally relied 
upon by experimenters, and no observations upon disinfection 
based upon chemical tests alone would be accepted by sanitarians 
as conclusive. It may therefore be assumed for practieal pur- 
poses that no agent can be accepted as a disinfectant if it is not 
also a germicide. From this it follows that disinfection, to be 
trustworthy, must be thorough. *' There can be no partial 
disinfection of infectious material; either its infectious power is 
destroyed, or it is not. In the latter case there is a failure to 
disinfect."^ Obviously, also, there can be no disinfection in the 

* Report of CoQuiiiUee ou DUttif ectiuitB of ib« Ajnerfcui Puli^Lic Healtb AwooSiit{oii,|>. aSOL 
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absence of infectious nuiteriaL Foecal discbarges, a diseased 



body or corpse, clothing, bedding, an apartment, a ship, or a i 
liospital ward may or may not be inferted. In the former case 
we may speak of disinfecting them ; in tlie latter, it would be an 
inappropriate use of the word. 

Conlusion is also liable to arise by considering disinfectants 
and deodorizers as synonymous. Deodorants merely remove 
offensive odors, and may not possess any disinfecting power 
whatever. Tlius, one of the most efficient disinfectants at our 
command (mercuric chloride) is not a deodorizer at all, except 
by preventing putrefaction. On the other hand, some of the 
most effective deodorants have only a subordinate position in the 
scale of disinfectants. 

Careful investigations liave shown that there is a wide 
divergence between various disinfecting agents in their influence 
upon disease-germs, some being efficietit in high dilutions, while 



others require to be lirought in contact with the ge*rms in great 

concentration. For example, mercuric chloride will act as an 

efficient poison to certain disease-germs (anthrax spores) m the 

proportion of 1 to 1000, while zinc-cliloride must be used in the 

proportion of 1 to 5 (or 20 per cent.). 

It has been, further, discovered tliat different disease-germs 

present varying resisting power to the same disinfecting agent, 

some being easily destroyed, wliile others are much more resistant. 

For example, the Ibllowing table shows a number of exjierimcnts 

made by Dr. Meade Bokon for tlie American Committee on 

Disinfectants : — 

Tab£.e XXVIL 



Organ IBM. 


Ciil4in*J<? of 
Limo» 


MeiciiHc 
Lb lo ride. 


CwbaUcAcid. 


Typhoid bnciUus , , . . , 
Cluilem spirillum . , • . 
Anthrax spores 

Stai>hylococcii8 aureus . • . 
StnpUvii^t'occtiH fit re us , , 
Staphylococcus albus • . . 


1 : 2000 
1 : 20U0 
1: 100 

1 : 200 
1 : 50 
1 : 200 


1:10.000 
1 : 10.000 
1 : 1000 


1:100 

1 ;100 
1:50 

(Uncertain, t 

1:100 
1:100 
1:100 
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Assuniinsf that infectious diseases are caused 'bv niiero- 
organisms, and that these are different from the micro-organisras 
of ordinary decay or puti'cfaction, it can be readily understood 
that the processes of organic decomposition may themselves act 
as disinfectants^ It is known, for example, that when a fer- 
menting liquid putrefies, tlie organisms of fermentation disap- 
pear and give place to tlie organisms of pntrefiiction (bacterium 
teimo, etc.). So, liliewise, the bacilli of anthrax and of tuber- 
culosis are killed by the putrefactive ixrocess, if this takes place 
in the absence of free oxygen. Furthermore, the reproduction 
of organisms of a certain kind ceases when certain chemical (?) 
changes take place in their environment. Fermentation in a 
saccharine liquid ceases and the lerment-organisms die when the 
accnraulation of the product of tlie fermentation (alcoltol) has 
reached a certain proportion, although tliere may still be un- 
dccomposed sugar present. In like manner it is intelligible that 
the products of micro-organisms may eventually destroy their 
producers, and so place a limit to the morl>id process. The 
specific cause of small-pox, yellow^ fever, cholera, and similar 
infectious diseases is rapidly destroyed when decomposition of 
the corpses of those dead with such diseases sets in. Hence, 
the reason why infectious diseases are not spread from cemeteries. 

From the foregoing it may Ix? gathered that disinfection 
consists cliieHy in a strnggk* against organized disease-germs/ 
As, however, experiments and observations have shown that the 
life-history of disease-germs varies with the different organisms 
involved, it becomes evident that specific directions concerning 
disinfection can be given only w^ien the life-history of the 
specific organism is known. 

The American Committee on Disinfectants, to whose work 
reference has already been made, divides disinfectants into two 
classes: those efficient for the destruction of infectious material 
containing spores, and tliose which w^ill destroy infectious ma* 
terial only in the absence of spores. The recommendations of 

1 MttoUAr und FAlk, la RMlMiejolop»di« d. gm* HeUk., Bd. IV„ p, 01 
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the committee, covering not only the appropriate disinfectant to 
be used for the destruction of the organisms^ but also the con- 
ditions under which the agent should be used, are as follow: — H 

The most useful agents for the destruction of spore-containing ^^ 
infectious material are ; — 

1. Fire, Complete destruction by burning* 

2. Steam under pressure, 105^ C. (SSl*^ F.) for ten minutes. 

3. Boiling in water for half an hour. 
4- Chlorinated lime^ A 4-per-cent. solution. 
6. Mercuric chloride* A solution of I to 600. 
For the destruction of infectious material which owes its infecting 

power to the presence of micro-organisms not containing spores^ the 
committee recommends ; — 

1. Fire* Complete destruction by burning. 

2. Boiling in water for ten minutes. 

3. Brij heaL 110^ C. (230^ R) for two hours. 

4. Chlorinated lime^ A 2*per-cent. solution. 
b. Solution of chlorinated soda J A 10-per-cent» solution. 
6, Mercuric chloride, A solution of 1 to 2000. 
t. Sulphur dioxide. Exposure for twelve hours to an atmosphere 

containing at least 4 volumes per cent of this gas in presence of 
moisture.^ 

8. Carbolic acid, A 5-per-cent. solution, 

9. Sulphate of copper^ A 5-per*cent. solution, 
10. Chloride of zinc. A lO-per-cent, solution. 
The committee would make the following recommendations withT 

reference to the practical application of these agents for dlsinfectlDg 
purposes : — 

Foft Excreta* 
(a) In the sick-room : — 

1. ChloTifiated lime in solution, 4 percent. 
In the absence of spores : — 

2. Carbolic acid in solution, 5 per cent. 

3. Sulphate of copper in solution, 5 per cent. 
(6) In privjM'aults : — 

L Mercuric chloride in solution, 1 to 500.* 
2. Carbolic acid in solution, 5 per c«nt. 

» ShOTibl cfMitain »t least 25 per cent of ayatlahlc etilorine, 

* Should contAin ftt least 3 pmt cant* of araSlable cblnrine, 

■ TtiU will require the combuiUoo of between 1.^ to 2 kflogrammei of anlphui- for tf^ery 
3ft cubic metres of air-space. 

' The addUlcin of an equml qamntltj of potftMilaiii p«rauui|pu]*tt M ft 4»(MiocmDt| and ta 
giTe color lo tbe fotutioti^ li U> Im recotmueadcit 
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(c) For the disinfection and deodorization of the surface of mas&es 
of organic material in privy-vaults etc.: — 
Clilormfited lime in powder. 

For Clothing, Beddtno, ETa 

(a) Soiled underclothing, bed-linen, etc.:^ — 
L Deatrnetion by fire, if of little value. 

2. Boiling for at least half an hour, 

3. Imniersion in a solution of mercuric chloride of the strength 
of 1 to 2000 for four hours. 

4. ImmersloQ in a 2-per-cent solution of carbolic acid for four 
hours* 

(b) Outer garments of wool or silkj and similar articles, which 
would be injured by immersion in boiling water or in a disinfecting 
solution : — 

1, Exposure in a suitable apparatus to a current of steam for 
ten minutes. 

2. Exposure to dry heat at a temperature of 110^ C. (230*^ F.) 
for two hours. 

(c) Mattresses and blankets soiled by the discharges of the sick :-* 

1. Destruction by fire. 

2. Exposure to superheated steam (105^ C.= 221<^ F.) for ten 
minutes, (Mattresses to have the cover removed or fi'eely 
opened.) 

3. Immersion in boiling water for half an hour. 

FtlRNITURB AND ARTICLES OP WoOD, LEATHER, AND PORCELAIN. 

Washing, several times repeated , with solution of carbolic acid^ 2 
per cent. 

For tiie Person. 

The hands and general surface of the body of attendants of the 
sick, and of the convalescents, should be washed with — 

L Solution of chlorinated soda diluted with nine parts of 
water (1 to 10). 

2. Carbolic acid, 2-per-cent. solution. 

3. Mercuric chloride, 1 to 1000. 

For the Dead. 
Envelop the body in a sheet thoroughly saturated with— 

1. Chlorinated lime in solution, 4 per cent. 

2. Mercuric chloride in solution, 1 to 500. 

3. Carbolic acid in solution, 5 per cent* 
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PoR THE Sick-room and Hospital Wards. 

(o) While occupied, wash all surfaces with— 
L Mercuric chloride in solution, 1 to 1000. 
2. Carbolic acid in solution^ 2 j>er cent. 
(b) When vacated : — 

Ftioiigate with sidphiir dioxide for twelve hours, burning: at least 1^ 
kilogramines sulphur for every 28 cubic metres of air-space in the room; 
then wash ail surfaces with one of the above-mentioned disinfecting 
solutions, and afterward with soap and hot w\ntcr; finally throw open 
doors and windows and ventilate freely. 

For MERcnANDisE and the Mails. 

The disinfection of merchandise t\nd of the mails will only be 

requireil under exceptional circumstances ; free aenition will usually lie 

&utlicient. If disinfection seems necessary, fumigation with sulphur 

dioxide will be the only practicable method of aceoinplishing it without 

injury. 

Raos. 

(a) Rags which have l>eeii used for wiping away infectious disehargej 
should at once be burned. 

(b) Rags collected lor the imper-nmkers during the prevalence of 
an epidemic should be disinfected, before they are compressed in bales, 

bv— 

1. Exposure to superlieateti steam (105^ C.= 22P F.) for ten 

minutes. 

2. Immersion in boiling water for half an hour. 

Sflrra 
(a) Infected ships at sea should be washed in every accessible plact, 

and especially localities occupied by the sick, with. — 

1. Solution of mercuric chloride, 1 to 1000, 

2. Solution of carbolic acid, 2 per cent. 
The bilge should be disinfected by the liberal use of a strong 

solution of mercuric chloride. 
{b} Upon arrival at a quarantine station, an infected ship should at 
paoe be fumigated with sulphurous-iicid ga8, using 1| kilogrammes of 
'wilpbnr for every 28 cubic metres of air-space; the cargo should then 
be discharged on lighters ; a liberal supply of the concentrated solution 
of mercuric chloride (1 to 32) should be thrown into the bilge, and at th6 
end of twenty-four hours tlie bilge-water should be pumped out and 
replaced with pure sea-water; this should be repeiited. A second fumi- 
gation after the removal of the cargo is recommended. All accessible 
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surfaces should be washed with one of the disinfeetitig sohltlons here- 
Lolbre reconiDiended, and snbsequently with soap and hot water. 

For Railway-cars. 

The directions given for the disinfection of dwellings, lJO^sJlital 
wartls, and ships apply as well to infected rurhva3'-cars. The treatment 
of excreta with a disinfectant before they are scattered along the tracks 
seems desinibh^ at ril! times, in view of the fact tljat they ina3^ contain 
inlTectioiis genn=j. During the prevalence of an epidemic of cholera this 
is imperative. For this purpose the standani solution of chlorinated 
lime is recommended. 

From the foregoing it would appear that lieat, chlorinated 
lime, mercuric chloride, solution of chlorinated soda (Lahar- 
mque^s solution), carbolic acid, sulphate of copper, zinc chloride, 
and sulphur dioxide (sulphur -fumes) are the most generally 
available disinfectants. 

The following *' general directions ** for the practical appli- 
cation of disinfection are given by the committee; — 

Disinfection of Excreta, etc. — The infections character of the dejec- 
tions of patients suffering from eliolera and tvphoi<! fever is well estab- 
li?iiicd ; and this is true of mild eases and of t!ie eai'Iiest stages of these 
th^seases, as well as of severe and fatal cases. It is prQl>ahIe that epidemic 
dys^entery, tuberculosis^ and perhaps di[»htheria, yehow fever, scarlet 
fever^ and typhus fever raaj* also be transmitted by means of the alvine 
discharges of the sick. It is, therefore, of the first importance that tliese 
should be disinfected. In cholera, diphtheria, yellow fever, and scarlet 
fever all vomited material should also be looked npon as infectious. 
And in tuljerenlosis, diphtheria, scarlet fever, and infectious pneumonia 
the sputa of the sick should be disinfected or destroyed by Hre. It seems 
advisable, also, to treat the urine of iwitients sick with an infectious 
disease with one of the disinfecting^ solutions lielow rccomniended. 

Cldorhle of lirae, or bleaching powiler, is perhaps entitled to the first 
place for disinfecting excreta, on account of the rapidity of its action. 
The fnliowing stJinilard sohition is recommended i — 

Dissolve chloride of lime {ctthrirfaied iime^ hleaching powder ) of (he 
bed quality^ in pure water in tlie projiortion of 6 ounces to llie gallon 
(45 grammes to the litre). 

Use I quart (I litre) of this solution for the disinfection of each dis* 
charge in cholera, typhoid fever, etc* Mix well, and leave in the vessel 




*For a very cupitm^ duicLi^Lrge uae a larger quimtity. 
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for at least one hour befdre throwing into privy-well or water-closet 
The same directions apply for the disinfection of vomited matters 
Inft'€tod s[>utnni sliould be disclmrged directly into a enp half full of the 
soliition,A A 5-per-cent, solution of carbolic acid may be used instead 
of ibe chloridC'Of-lime solution, the time of exposure to the action of the 
disinfectant beint^: four hours. 

Disififcrlion of the Person^ — The surface of the body of a sick person 
or of his attendants, when soiled with infectious discharges, should be at 
once cleansed with ii suitable disinfecting agenL For this purpose, solu- 
tiou of chloriimted soda (liquor sodie chlorinatie — -Labarraque's solutioD] 
diluted with 9 parts of water, or the standard solution of chloride uf lioie 
dihited with 3 parts of water, may be used. A 2-per-cent, solution of 
carlx>lic acid i.^ also suitable for this purpose^ and under proper medical 
supervision the use of a solution of corrosive sublimate (l to 1000; is to 
be recom mended. 

In diseases like small-pox and scarlet fever, in which the infectious 
agent is giv^en otf from the entire surface of the body, occasional ablu- 
tions with the alx>ve-raentioned solution of chlorinated soda are reeoin* 
mended, 

Jn all infectious diseases the body of the dead should be envelojxjd 
In A sheet saturated with the standard solution of chlorinated lime, ar 
with a 5-per-cent. solution of carholic acid, or a 1 to 500 solution of cofw 
rosive sublimate. 

Disin/eclion of Clolhing, — Boiling for half an hour will destroy the 
vitality of all known disease-genns, and there is no better w^ay of dis- 
infecting clothiug or bedding which can be washed than to put it 
through the ordinary ope rati oui of the laundry. No delay should occur, 
however^ between the time of removing soiled clothing from the person 
or Ifcd of the sick and its immersion in boiling water, or in one of the 
foUowiug solutious until this can be done : — 

Corrosive sublimate, 1 gramme to the litre (1 to 1000), or carbolic 
acid (pure), 8 grammes to the litre. 

The articles to be disinfected must be thoroughly soaked with the 
disinfecting solution and left in it for at least two Iiours, after which they 
may be wrung out and sent to the wash.* 

Clothing or bedding which cannot he washed should b« disinfected 
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» H«cenUy n stimll «pHtiniic cup inade of stilf prtpcr has bepn introduced esperlaUy for the 
UM of G(iD»umptivei. The cmp u mrried al>oyt by the paUcnt or kept wltbln rwMh. Wh^n U>© 
cti|i hvA tie«ii In a«e fr^r » time, and berore the vpiita can become flcsiceatod, it l« thrown Into tlie 
flr« and liunifil. 

' HohititHis of rorronive ftubllroare should ni>t be placed in metal receptacltfa, for the »»It Is 
decomposed ami the mercury preripUated hy contact with copper, lead, or tin. A wooden tub 
ar eurUioD crock Ua auiuble receptacle for suob coluUont. 
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by stenm in a properly-constructed ilisinfection chamber. In the absence 
of ft snitable steam disiufectiiig apparatus, infected clothing and bedding 
should l>e burned. 

IHsin/eciion of the Sicl^-room. — In the sick-room no disinfectant can 
take ti»e place of free ventilation and cleanliness* It is an axiom in sani- 
tar}^ science that it is impracticable to disinfect an occupied apartment 
for the reason t!jat disease-germs are not destroyed by the presence In 
the atmosphere of any known disinfcctnnt in respirable quantity. Bad 
odors may be neutralized, but this does not constitute disinfection in the 
sense in whicij t!ie term is here used. These bad odors are, for the most 
part, an indication of want of cleanliness or of proper ventilation, and it 
is Ijctter to turn couLamiimted air out of the window or up the chimney 
than to attempt to purify it by the use of volatile chemical agrents, such 
as carbohc acid» chlorine, etc., which are all more or less offensive to the 
sick, and are useless ao far as disinfection — properly so called — is con- 
cerned. 

When an apartment which has been occupied by a person sick witli 
an infectious disease has been vacated, it should be disinfected. The 
object of disinfection in the sick»room is mainly the destruction of infec- 

I tions mntenal attached to surfaces or deposited as dust upon window- 
ledges, in crevices, etc. If the room has been properly cleansed and 
ventilated while still occupied by the sick person, and especially if it 
was stripped of carpets and unneccssar}^ furniture at the outset of his 

' attack, the difficulties of disinfection will !>e greatly reduced. 

All surfaces sliould be thoroughly w\ashed with the standard solu- 
tion of chloride of lime, diluted with 3 parts of water, or with I to 1000 
solution of corrosive sublimate* The walls and ceiling, if plastered, 
should be subsequently treated with a lime-wash. Especial cure must 
be taken to wash away all dust from window-ledges and other places 

b where it may have settled, and thoroughly to cleanse crevices and out- 
of-the-way places. After this application of the disinfecting solution, 
and an interval of twentj^-fnur hours or longer for free ventilation^ the 
floors and wood*work shoidd be well scrubbed with soap and hot water, 
and this should be followed by a second, more prolonged exposure to 
tVesh air, admitted through open doors and windows. 

As an additional precaution, fumigation with sulphurous-acid gas is 
to lie recommended^ especially for rooms which have been occupied by 
patients with sraalbpox, scarlet fever, diphtheria, typhus fever and yel- 
low fever. But fumigation with sulphurous-acid gas alone»as commonly 
practiced, cannot be relied upon for disinfection of the sick-room and its 
contents^ including bedding, furniture, infected clothing, etc., as is popu- 
larly believed. 
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When fumigation is practiced, it should precede the general W! 
with a disinfecting solTition heretofare recommended. To insure an 
results of value, it will be necessary to close tlie apartment to be di»i 
fected as completely as possible by stopping up all apertures tliroug^l 
which the gas might escape, and to burn not less than 3 jK>undd o\ 
sulphur for each 1000 cubic feet (1^ kilogrammes to 28 cubic nietrts) of 
air-space in the room. To secure complete combustion of the sulphur, 
it should be i>laced, in tfie form of powder or smiiU fragments, into 
shallow irou pan, which should be set upon a couple of bricks in a tu! 
partly filled with wiiter^ to guard agjiiust fire. The siUpbur should 
thoroughly moistened with alcohol before igniting it. 

Disinfection of Frivy-vaults^ Cess-jjools^ e^c— When the excrei 
(not previously disinfectetl) of patients with cholem or typhoid fevei 
liavc been thrown into a privy-vault this is infected, and disinfectiott' 
should be resorted to as soon as the fact is discovered, or whenever there^ 
is reasonable suspicion that such is the case. It will be advisable to 
the same precautions with reference to privy-vaults into which the ex- 
creta of yellow fever have been thrown, although we do not dchnitel, 
know that tbis is infectious materiab 

For this purpose tlie standard sohition of chloride of lime may he 
used in quantity proportioned to the amount of material to be disin* 
fected, but where this is considerable it will scarcely be practicable 
sterilize tlie whole mass. The lilieral and repeated use of this solution, 
or of a 5-per-cenL solution of carbolic acid^ will, hovvever, disinfect the 
surface of the mass^ and is especially to be recommended during the epi- 
demic prevalence of typhoid fever or of cUoIera. 

All exi>osed portions of the vault, and the wood*work above It, 
should be thoroughly washed down with the disinfecting solution. In- 
stead of the disinfecting solutions recommended, chloride of lime in 
powder may be dail}^ scattered over the contents of the privy-vault. 

Didnfection of Ingesta, — It is well established that cholera and 
typhoid fever are very frequently, and perhaps, usually, transmitted 
through the medium of infected water or articles of food, and esj^cially 
milk. Fortunately, we have a simple means at hand for disinfecting such 
infected fluid. This consists in the applientiou of heat. The boiling 
tem(^erature maintained for half an hour kills all known disease-germs. 
8o far as the germs of cholera, yellow fever»and dijihtheriaare concerned, 
there is good reason to l>elieve that a temperattire considerably beloiT 
the boiling-point of water will destroy them. But in onler to keep on 
the safe side* it is best not to trust anything short of the boiling-point 
(100^ C.^= 212-' F.) when the object is to disinfect food or drink which is 
open to the suspicion of containing the germs of any infectious diseaset 
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During the prevalence of an epidemic of cholera it is well to boil all 
water for drinking purposes. After boiling, the water may be filtered, 
if necessary, to remove sediment, and then cooled with pure ice if 
desired. 

The following substances are antiseptics, but in the 
strength given cannot be depended upon as disinfectants : — 



Table XXVIII. 










Thymol, 1 


; 80,000. 


Bichloride of mercur}% 








• 1 


40,000. 


Oil of mustard, 








• 1 


; 33,000. 


Acetate of alumina, 




, ' , 




• X 


6310. 


Bromine, 








, . 1 


:5597. 


Picric acid, . 








t • 1 


5000. 


Iodine, .... 








. X 


■ 4000. 


Sulphuric acid. 








.1:800-1 


:3353. 


Permanganate of potassium, 








1 


3000. 


Camphor, 








• • 1 


:2500. 


Eucalyptol, . 








• ». 


: 2500. 


Chromic acid, 








• 1 


2200. 


Chloride of aluminum, . 








1 


2000. 


Hydrochloric acid. 








1 


1700. 


Benzoic acid, 








• 1 


1439. 


Quinine, .... 








• 1 \ 


1000. 


Boric acid, .... 








1:200-1 


:800. 


Salicylic acid, 








1:200-1 


800. 


Carbolic acid. 










500, 


Sulphate of copper, 












:400. 


Nitric acid, . . . , 












400. 


Biborate of soda, . 












200. 


Sulphate of iron, . 












200. 


Creasote, . . . , 












200. 


Arsenious acid, 












100. 


Pyrogallic acid, . 












62. 


Tr. chloride of iron, 












25. 


Alcohol, 

n"i_ _ A_ A* 1 •_. 


aV _ 


_ 1 


. 40 


to 9 


5 pel 


■ cent. 

11 L - .. 



The agents mentioned in the above list may all be used 
with satisfactory results in surgical and obstetrical practice as 
antiseptics, but it must be borne in mind that the great danger 
in treating wounds comes from carrying infectious particles to 
them in the hands or instruments of the operator. In order to 
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render tliese aseptic the most thorough measures of disinfection, 
such as heat, strong chemical disinfectants, and physical as well 
as chemical and biological cleanliness are indicated. In a sur*j 
gical wound, or in the vagina and uterus of the parturient! 
woman, the use of antiseptics is entirely secondary to disinfec-j 
lion, under which may primarily be understood rigid cleanhnessJ 

In pubUc and private sanitation, antiseptics have, as iuj 
practi<;al surgery, a subordinate importance. 

Deodorizers are sometimes useful in sanitary practice, but 
care must be taken not to look upon deodorization as equiva-| 
lent to disinfection. Among the most useful deodorizers are 
chloride of zinc, chloride of lime, permanganate of potassium, j 
and a number of the agents mentiuned in Table XXVIII. 

[The following additional works are recommended for 
study in connection with this chapter : — 

Sternberg and Miignin, Tlie Bacteria, 2d cd. — Fiuegge, Fermente' 

iind Mikroparasiten, in von PetleuUofer iind Ziemssen's Handb. d. 
Ilvi^iene, I Tb., 2 AlitlL^ 1 llft^^WiTiiit^b, Desitireetionslehre zuiu prak- 
ti!*olien Oebranch. — ^Tallin, Traits des Pei^infeetants etde la Dc'sinfection. 
— Filial lleport of the Comnnttee on Disinfectants of the American 
Piihlio Heulth Association. — Sternberg, Disinfection and Personal 
Prophjliixis Lamb Prize Essay, lHii6*J 
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Vital Statistics. 

The registration of vital statistics comprises the recording 
of the births, marriages, deaths, and diseases of a city, State, or 
nation. In no other way can a knowledge of the health of the 
inhabitants of such comnmnities be obtained. For smaller, or 
special communities, such as armies, navies, scliools, or special 
classes of workmen, the health status may be ascertained by 
direct methods; but for larger communities this is clearly 
impracticable, and the sanitarian is obliged to depend upon the 
census and the registration of births, marriages, and deaths. 

From a sanitary point of view, the most important object 
of a registration of vital statistics is to *'give warning of tlie 
undue increase of disease or death presumed to be due to 
]ireventable causes, and also to indicate the localities in which 
sanittiry etfort is most desirable and most likely to be of use." ^ 

The duty of registration should devolve upon the sanitary 
administration, Loral and State hoards of health would seem 
to be the nuist appropriate media for collecting information bear- 
ing upon births, diseases^ and deaths. It would seem also to 
be most appropriate to require the attending physicians to make 
reports of deaths and of cases of contagious diseases to the 
heahli authorities. 

REGISTRATION OF DEATUS. 

The data entered upon the record of death should com- 
prise the name, age, sex, color, nativity, descent, occupation, 
and civil condition of decedent, with date, place, and cause of 
death. Under the heading *' Descent," the birthplace of each 
parent should be given. Occupation should be accunxtely 



•J. 8. BLIUug^ 
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specified. The place of death should indicate the exact locality 
(number of street) where it occurred. Both proxiraate and 
predisposing causes of death should he entered, and any com- 
plications whirl I may luive iiitiuenced the fatal termination 
should be noted on the record. 

This i*ecord should he in the possession of the local health 
authority liefore a permit for the burial of the deceased is 
granted. If this is not insisted upon, the report will soon be 
omitted and the registration become defective. 

REGISTRATION OF BIRTHS, 

The collection of dafa for an accurate registration of births 
is mucli more difficult than tlie record of deaths. Instead of 
requiring physicians and midwives in attendance at the confine- 
ment to report births, it would he more equitable and probably 
more effectual to compel the iiarents, under a penalty for failure, 
to record the birth of each child at the board of health. The 
items usually included in birtli returns are: date and place of 
birth, sex and color of child, names of father and mother, 
parents^ nativity and age, and father's occupation. Sometimes 
the residence of the mother, number of children previously 
borne by the same mother, uhetlter tlie child is legitimate or 
not, and various other details are also added. It is evident that 
for sanitary purposes most of this information is entirely irrele- 
vant. It seems to the author that, tor the purpose of the sani* 
tarian and medical statistician, the date and place of birtli, sex 
and color of the child, and age, nativity, and occupation of 
both parents arc sufficient. 




REGISTRATIOK OF MARRIAGES. 

The record of marriages is of no interest to the sanitarian. 
If, however, the registration could be made by a competent 
medical man, and the physical condition of the contracting par- 
ties noted, valuable deductions miglit be made in time, especially 
if the parties themselves and their offspring could be kept under 
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observation for raaiiy years. This, liowever, is so manifestly 
impiacticable that it barely deserves notice in tliis place. 



i 

I 



REGISTRATION OF DISEASBS. 

As has been seen in Chapter XIX, a large class of diseases 
are communicable from one individual to another, either 
directly, by contact, or mediately, by infection. In large rom- 
munities it is therefore important that the sanitar}^ authorities 
shoidd possess information of the presence and prevrdenre of 
these diseases, in order that measures may be instituted for their 
restriction. It is true tluit in most cases the registration of 
deaths gives but too mournful evidence of the more fatal of the 
diseases of tlus class, hut destructive epidemics could prohal4y 
be frequently averted if preventive measures could be enforced 
early. Besides, in the case of dengue and epidemic influenza, 
the death-rate is so small that, if the registration of deaths were 
alone depended upon, no evidence whatever might be attain- 
able of the epidemic prevalence of such diseases. 

The registration of prevailing diseases is, therefore, one of 
tire most important duties of the registrar of vital statistics. 
Prompt notice of all cases of infectious, miasmatic, or contagious 
diseases coming under tlirir professional notice should he reqiured 
of all physicians. It is unquestionably just, however, that tlie 
physicians required to perform this duty should be properly com- 
pensated by the public, whose interests they serve* 

DEATH-RATE AND BIRTH-RATE. 

In order to calculate the annual death-mte of a place, two 
facts are required to be known : first, tlie actual or estimated 
popidation (generally obtained from the census), and, second, 
the nund>er of persons who died within the district. The num- 
ber of deaths is then divided by the ix>puIation, which gives the 
death-rate for each individual for the year. To find the death- 
rate i>er 1000, the death-mte as found above is multiplied by 
1000. Thus, the total number of deaths in the city of Baltimore 
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during 1883 was 9380, and the estimated population 409,520. 

The death-rate lor the year was 22.96 per 1000, obtained as 

follows : — 

9380 X 1000 

To calculate the annual death-rate of a place for each 1000 
of the population from the returns for one week, the w^e€*kly 
population for the place is first aiicertiiined, and then the total 
number of deaths for the week divided by tiie weelUy popiila* 
tion, and the quotient multiplied by 1000. The following con- 
crete example will render this clear: — 

The exact number of weeks in a year is 52.17747. The 
total population is divided by this figure, giving the weekly 
population* This gives for Baltimore, assuming the above esti- 
mate to be correct, a weekly population of 7829, For the wc*ck 
ending November 1, 1884, the deaths in that city numbered 148. 
The annual death-rate per 1000 — that is to siiy, the number of 
deaths in each 1000 of population, if the same ratio were main- 
tained throughout the year — is obtained as follows : — 
148X1000 ^^. __ 

Out of the above 148 deaths, 32 were from infectious dis- 
eases. To find the annual death-rate per 1000 of population for 
this class of diseases, the same calculation is made, thus : — 
32 X 1000 



7829 



^4,1 per M per annum. 



Or^ if tlie percentage of deaths of infectious diseases be 
desired, the procedure would be as follows: — 

32 X 100 ^^ ^ 

. - =^21.6 per cent of the total deaths. 

Sixty-four of tlie decedents were under 5 yeai*s of 
The death-rate for this class is found in the same manner ; fur 
example : — 

G4X1000 „,^ 

" — 7^29 — = 8.11 per M per annum. 

Or the percentage of these to the total deaths is found as in the 
last example. 
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If it be desired to find the rate of infiint mortality, i.t\, the 
proportion of deaths among infants under 1 year of age to the 
total number of births for the same period, the following formula 
may be used. In the record just quoted the decedents under 
1 year of age numbered 37 ; the total number of birtlis for the 
_iame week was 157. Hence — 
37 X 1000 



157 



= 235,7 per 1000 births, 



or nearly 1 to 4. 

Thirty-three of these 148 deatlis were of colored persons. 
The death-rate of these to the total population is found in a 
imilar maimer to the above ; but if it is desired to ascertain the 
death-rate of the colored population alone, the weekly colored 
pf>pulation must first be obtainetl and tlie rate calculated from 
tliis by the above formula. 

Birth-rates are fouijd in a similar manner. The average 
age at death is ascertained by adding up the ages of all tlie 
decedents, and dividing the sum by the number of deaths. 

It will be evident, on a little thought, that tliere must be 
many sources of en*or in calculations based upon sucli imcertain 
data as are derived from the registration of birtlis and deaths as 
conducted in most cities in this country. Besides, the suhject of 
vital statistics is essentially abstruse, and rcquifes no little readi- 
ness in mathematics to appreciate its pro founder bearings. 
Hence, in the foregoing chapter no attempt has been made to 
penetrate beyond the immediate practical asi>ccts of the ques- 
tions involved. 

[To those desiring fuller information upon this subject, the 

following works are recommended : — 

Curti.^, Yitftl Statistics, in Biiek^s Hygiene and Piil»lic Healtli, — 
Billings^ Rej^istrntion of Vital Statistics, American Joiinial Medical Sci- 
ences, vol. Ixxxv, — Oldeodortr, MorbiIita?ts and Mortalitsets-Statistik, in 
Keakncycloptetlie d. ges. Heilk,, Bd. IX. — Billings, Papers on Vital Sta- 
tistics, Sanitary Engineer, voL viii, ix. — Ibid.^ CartwrigLt Lectures on 
Vital aud Medical Statistics^ 1890*] 
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Quarantine, 

(By Walter Wyman, M.D., Surgeon United State« Mjirlne-Hoflpital Senrice,) 

Br quarantine is meant tlie adoption of restrictive measures 
to prevent the introduction of diseases from one country or 
locality into another. The term itself conveys no definite idea, 
being derived through the Ittiliaii from the latin '' quadraginta/* 
meaning *' forty" and implying forty days, the period of deten- 
tion imposed on vessels by the first cpiamntines established at 
Venice in 1403. The old significance of the term is entirely 
lost in its present application, which is quite general. Titus, 
besides regular maritime quamntine, mention is often made of 
land, railroad, cattle, shot-gun, house, and even room quaran- 
tines. 

The name of a disease or article of merchandise may be 
used in prefix, as in *'yellow»fever quarantine," small-pox, 
cholera, or rag quarantine. Moreover, quarantines are descrilxjd 
as proi>erly beginning at the port of departtu*e, and as quamn- 
tines of inspection only, tlie fumigation and detention being 
imposed at some neigliboring station. The term, therefore, is 
appHed not only to establishments, but indifferently to persons, 
animals, diseases, localities, and measures* 

There is need of a clear understanding with regard to the 
term, for when, as occasionally, quarantine is ridiculed, or the 
assertion is made that the English disbelieve in quarantine, a 
wrong impression will be received, unless it is understood that 
only jmrticular and obsolete forms of quarantine are meant, 
and not quamntine in the broad sense just mentioned. 

The subject admits of two natural divisions — maritime and 
land quarantine ; but before describing them attention is called 
to the following table, containing a list of diseases that are ordi- 
narily found ill official quarantine proclamations : — 
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DtSXASB. 


PemoD or Ikcubatioi?, rsr Bays. 


Sbortdt. 


XjODgest. 


Usuftl. 


AuttioHty smd Hem&rlc& 


Plapfue 

Yeilow fever . . . 

Cholera 

Typhus fever . . . 
Bnmll-pox .... 

Measles 

Diphtlieria .... 
Typhoid fever . . 
Scarlet fever . . . 
B elapsing fever . . 
Detijjfiie . • • . . 
Leprosy 


*1 

2 

1 
5 
7 
2 
7 
1 
5 
1 


% 

14 
21 
20 
14 
10 
28 
weeks. 
7 
10 


• ■ . * 

n 

2 to 4 

5 to 14 

10 

10 
2 to 5 

21 
4 to 7 

6 

5 


Bristow. Undetermined. 
Da Costa, Bartbolow, 
Bartholow. 
Bristow. 

Da Costa. M 
Da Costa, ■ 
Bartholow. m 
Bfirtholow. I 
Da Costa. ■ 
Bartholow. 1 
Bartbolow, 1 
Uinletermhied, ■ 



The above list illiistmtes the growth of tlie sanitary idea 
and beHcf in quarantine. For many years, as now at some 
ports, the list was limited to yellow frver, typhns, cliolera, and 
small-pox. It was thus limited at Boston prior to 1881, since 
which date diphtheria, scarlet fever, t)^hoid fever, and measles 
have been added. The statntes of New York define as qnaran- 
tinable "yellow^ fever, measles, cholera, typhus or ship fever, 
small-pox, scarlatina, diphtheria^ relapsing fever, and any dis- 
ease of a contagious, infectious, or pestilential character, which 
shall be considered by the health officer dangerous to the public 
health." 

At Gibraltar, the English sanitary authorities include 
dengue and epidemic rose-rash among the diseases subject to 
their qnarautine regulations. 

The most recent addition to the list in this country is 
leprosy, to prevent the introduction of which, and in accord- 
ance with a resolution of the American Public Health Associa- 
tion, a prohibitory circular was issued by the Surgeon-General 
of the Marine-Hospital Service, December 23, 1889. 

Other diseases w^hich may properly call for quarantine are 
mumps, whooping-cough, cliicken-pox, epidemic dysentery, 
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glanders, tetanus, beriberi, epidemic influenza, and pulmonary 
tuberculosis. 

Influenza may be considered qnarantinable under certain 
cireumstances, a successful quarantine being reported by Dr. 
Trudeau, wbose cottajj^e sanitarium, in the Adirondack^, New 
York, was thus kept exempt dnriuf^ the epidemic of 1H90, 

With regard to pulmonary tuberculosis the ground is taken 
by the writer that this disease, at least among immigrants, shoidd 
be excluded from the United States by quarantine. 



MARITIME QUARANTINE. 

In describing a maritime quarantine it shoidd be borne in 
mind that tlie details in the plant must vaiy in accordance with 
the s|>c*cial demands of eacli port. 

Thus, it is not to be expected that at Clmrleston, where 
immigration is limited, there should be the same provisions fur 
detention of immigrants as at New York, through whose 
portals more tliau one-third of a million of immigrants pass 
each year ; or San Francisco, where enter tlie throng of travelers 
and immigrants J'rom the far East. 

We sliould not expect that Boston, in the more salubrious 
North, would have the means or adopt the pmctice of emptying, 
cleaning, and fumigating every vesst4 from an infected port, 
wdiich process has proven to be the mne qua non of exemption 
to the State of Louisiana. 

Nor should we exi>ect Pensacola, with a completely. 
equipi>ed national refuge-station near at hand (at Cliaiideleur 
Island), to ert^ct an exi)ensive disinfecting-honsc, with modern 
steam disinfecting-chamliers, as lias Ix^^en recently done for the 
jxnt of Galveston by the healtli authorities of Texas. 

But, leaving these variations for sifliseqaent notice, the 
first thing to In? considered in the cstabUshment of a complete 
maritime quarantine is projjer location. This must be at a 
point remote from city or vilhige iMiundaries, and not likely to 
be encroached upon by urban growth. It should be more or 
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les$ removed from the channels of commerce, and vet be eftsST^n 
aooessible. Indifference to proper location could readily make 
the qimrantiue a source of danger instead of a prolectioii* After 
proper location, the main lequirements may be stated as 
follows : — 

1. A boarding-station. Thb includes a boat-house with 
hoaliaeu's quarters, so located as to aroid possible infoctiott from 
the lataietto and to be within easy reach of passing commerce, 

2. A boarding-boat, preferably a steamer. 

3. An anchorage* The anchorage b the place of detenti0ii 
' ttie infected TesseL It should be conveniently removed from 

the main establishment and safely remote from the track of 
oonmetre. Its position should be sheltered, and good holding- 
gtiMEmd for vessels' andiors is of the first importance. The 
diuinel to ttie anchorage, and, if neceasanr, ila boiindazi^^ 
dMMlId be plainly marked by buoys. 

4 A fiuuipUioii iUffr, fea be deacg3 >ed under ^ Qnuf^ 
tine Cimtziivma.'* 

&. A wImucC Tht wfaaif diimld be in waier of at ksst 9) 
feet deptb^ and tbeie dioikld be KUWltnUc d upon it m waie- 
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tage in location, protection is afforded to several States by one 
station. These stations are as follow :^ — 

Delaware Breakwater Quarantine Statioti, Lewes, Del,; 
Cape Charles Quarantine Station, Fisherman's Island^ Va.; 
South Atlantic Quarantine Station, Blackbeard Island, Sapelo 
Sound, Georgia; Key West Quarantine Station, Tortuf^as 
Islands, Fla. ; Gulf Quarantine Station, Ctiandeleur Island, 
Miss.; San Diego Quarantine Station, San Diego, California; 
San Francisco Quarantine Station, Angel Island, San Francisco 
Bay, California; and Port Townsend Quarantine Station, Port 
TowTLsend, Washington. 

Most of tliese stations wiU be complete in plant and equip- 
ment witliin a short time, but pending completion active quaran- 
tine is maintained the whole year througli at all of them, San 
Francisco excepted, — there being a local quarantine at this port. 

The estimated cost of the national quarantine station at 
Angel Island, San Francisco Bay, is $175,000, exclusive of the 
site, whicli was in previous possession of the government. 

Surgeon-General Hamilton, in a recent report, says: — 

*' It is evident that a few complete stations of tliis kind 
will bike the place of the many municipal quarantines. The 
latter will become, eventually, simply hoarding-stations, and 
vesstds requiring treatment will be sent to the nearest govern- 
ment quamntine station." 

No fees are exacted at the national stations, 

Many of the local quarantine establishments, while entirely 
effective for ordinary quarantine, the occasional iletection and care 
of a few contagious cases, would prove insufficient and become, 
in fact, more dangerotis than beneficial in the presence of a heavy 
inroad of an epidemic disease, such as the appearance of a ship 
with a thousand emigrants aboard, having a historj^ of many 
deaths at sea from cholera, and cholera still prevailing among 
them. Deficiencies in the plant and the want of modern appli- 
ances and proper accommodations would create embarrassment, 
while the location, once remote from populous centres, but now 
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BO longer isolated, would at once be recognized as hazarding the 
safety of the neighboring population. 

It is in recognition of these facts that the health authorities 
of the various States and cities interested have contributed their 
influence to the establishment of the national quarantines, using 
them as refuge-stations. 

Among the State and local quarantines, variety of type is 
presented by those of Boston, New York, Louisiana, Galveston, 
Philadelphia, Baltimore, and Ciiarleston, The first four of 
these are complete in themselv^cs, and independent of extraneous 
aid. The others make use of the national stations, particularly 
for the anchorage and cleansing of foul ships. The city of 
Charleston, for example, has a complete plant of approved 
modem design for the disinfection by steam of clothing, baggage, 
and bedding, but use is made of the neighboring national station 
at Black beard Island for the treatment of the infected vessel. 

To complete this description of maritime quarantines it 
only remains to mention the special characteristics of the State 
quarantine estabhshments of New York and Louisiana. 

THE NEW YORK QUAHANTIKE. 

This consists of — 

L A ship, or hull, anchored in the lower bay, — ^the bay 
farthest from the city. The hull is anchored about 4 miles 
inside of Sandy Hook, and about 11 miles from New Y'^ork. 
This is the boarding-station fi'om May until November, vessels 
being visited by means of a row-boat. 

2, Swinburne Island, — called also Dix Island, — located 
two or three miles from the boarding-station, nearer to New 
Y^ork, with an area of two or three acres, on which are erected 
the hospitals for the treatment of the sick, and also a cremation- 
furnace. 

3. Hoffman Island, — like the former, an artificial island, — 
still nearer to New York by about one mile, on which are build- 
ings for the accommodation of two thousand immigrants, with 
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interior arrangements for their division into groups, while await- 
ing tlie development of any contagious or infectious disease 
among them. A steam disinfecting-apparatus for the dry or 
moist heat disinfection of baggage, clothing, etc., has been 
established upon tliis island. 

4. Rcjsidence of the health officer, on the ^'Narrows/* near 
Clifton, Staten Island, 6 miles from New York. 

5. The Anchorage, where infected vessels are treated. This 
is also in the lower bay-* which is of so great area that a safe 
location of the vessel is easily effected. 

THE LOUISIANA QUARANTINE, 

To the Louisiana State Board of Ilealth and its successive 
presidents, Drs. C. B. White, Samuel Clioppin, Josepli Jones, 
Joseph Holt, and C. R Wilkinson, is due the credit both of 
combating the pernicious theory of non-quarantine and of per- 
fecting a system of quarantine that is recognized as the most 
extensive and efficient ever devised, and from wiiich a number 
of others have been modeled. Though utilizhig the devices of 
others, notably that of Quarantine Officer Dr. Perry, for gener- 
ating and forcing into vessels' holds siilplnir dioxide, and 
though his plant has been improved by his successor, neverthe- 
less the credit of this new and tliorough system is justly given 
to Ur. Joseph Holt, President of the Board of Health from 1884 
to 1888, to whose determined energy and genius sanitary and 
commercial interests are equally indebted. 

The improved quarantine consists of. first — ► 

The Mississippi River Quarantine Station. This is located 
about 90 miles below New Orleans and 4 miles above the " Head 
of the Passes," or point where the river divides into its three 
main outlets. 

Tlie plant consists of five buildings exclusive of out-houses, 
viz., a disiufecting-shed and boiler-room, quarters and mess-hall 
for the disiufecting-crcw, boat-house and boatmen's quarters, and 
two residences for the quarantine officer and his assistant 
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The disinfecting-shcd immediately adjoins a wharf built in 
water of sufficient deptli to allow the largest vessels to be 
moored alongside. 

The following description is from the report of I)r, C. P. 
AVilkinson, President of the Louisiana State Board of Healtli : — 
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TLe clisinfeeting appjirfttus coBsists of three cyliinirical steel chiim- 
bers and appurtenances, each cylinder bein^ 50 feet long and H feet in 
diameter. The ends are spherical, and that facing the river or front end 
is raoYahle, swinging open by means of a crane. At a point 50 feet in 
front of encli cyHnder commences a double, iron, elevated track, which, by 
a movable section, continues into and tbrougbout the length of each 
cylinder. 

On this track rolls a truck 48 feet in length, and from this truck 
are suspended thirty clothes-racks of 5 bars each. The interior of each 
cylinder contains an arrangement for the employment of moist and dry 
heat, separately and together. The necessary heat is supplied by a 
40-hor8e-power steam-boiler at 85 to 100 pounds* pressure. 

Surmoimting the slied is a cypress cistern, the bottom of which is 
41 feet above the river-surface, capable of holding 7000 gallons of fluid. 
In this cistern is stored a solntiou of mercuric chloride, 1 part to 1000 
of water by weight. Pipes lead from this cistern to the outer edge of 
the wharf, and at that point have rnbber-hosc attachments of sufficient 
length to lead to all parts of a very large vessel^ and the Ijosea terrainatc 
in hard-nibl>er roses of ft-inch face. 

The fumigating apparatus, heretofore on a tug, but now proposed 
to be erected on rail -cars on the wharf, consists of a reverl>eratory sul* 
phur-furuace, with 250 feet of galvatiixed-iron conductors, 12 inches in 
diameter, and a steam fan. The furnace, 24 inches wide, 48 high, and 40 
deep, is provided with four cast-iron yians, 30 inches long, 23 wide, and 4 
deep, each pan having over H cubic feet capacity, or about 175 pounds 
of sulphur. The pans are set on split brick, and are so placed that the 
cnrrcnt of air driven by the fan into the bottom passes over each pan of 
burning sulphur alteniatel}^ out through the top and along the conduc- 
tors down into the holds of vessels. 

The process of disinfection of vessels consists in placing all l>aggage, 
bedding, curtains, carpets, linen, etc., — in fact, all textile fabrics of vessel, 
crew, and passengers, — on the suspended clothes-racks, which are then 
drawn into the cylinders by a windlass, and applying dry heat until the ^ 
thermometers mark 185^ F. (85^ C), at which point moist lieat is turned H 
on, the temperature rapidly rises to 215° to 220^ F. (102° to 105° C.),aiid 
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the g&iiges usually record a pressure of T pounds to the square inuh, at 
wliieLi point the blow-offvalvesopen, preveutiug any danger of explosion. 
Tlie eoiitctjts of tbe chambers are kept at this temperature and pressure 
for thirt}^ minutes, the cylinders are then o[)ened, and the j^oods turned 
o%^er to their owners. Tlie vessel in the meautinie is washed down — cabins, 
forecastles, decks, and holds— with tlie mercuric-chloride solution, and 
fumigated by meaus of the furnace aud fan. lu the case of loaded vessels, 
washing the iiiterior is omitted, on aeeouut of danger tu cargo. The holds 
are, however, thoroughiy fumigated, and, by a special arrangement of 
"cargo wells,** tbe gas penetrates every interspace of cjargo. These wells 
are constructed at port of departure, and consist of a lo!ig wooden box 
about two feet across, and reach froui the bottom to top of holds, the cargo 
being stowed around them at loading-point. The conductor from the 
Bulphur-furnace is led into tbe well, the batches are tightly closed, and, 
under pressure, the fumes of sulphur are driven into the vessel, the gas 
passing around every package envelope, no matter bow tightly packed, 
and chemical examination showed that in the case of sugar^bags it pene- 
trated to the depth of three-fourths of an inch. The character of 
cargoes arriving here from infected ports is almost exclusively cotfce and 
sugar, the former always, and the latter nearly alwaj^s, in bags, neither 
otfcritig obstacles to good and sn (lie lent fumigation in mtu. 

When necessary J the cargo is sbillbed to lighters for more thorough 
disinfection. 

Passengers are required to don their disinfected wearing-apparel to 
permit disinfection of that they may be wearing on arrival 



Most all of the quarantine work is accoraplished at this 
Mississippi River Statioiu 

The second or Lower Quarantine Station is situated in 
Pass a L'Ontre, an unused outlet of the Mississippi, a few miles 
below the Head of tlie Passes. At this station is the lazaretto, 
or hospital for hifectious diseases, aud it is the anchorage also for 
infected vessels* 

Other stations are the Advance Guard Inspection Station 
at Port Eads, 110 miles below New Orleans, where the waters 
of South Pass are jcttied into the Gulf, and the Rigolets and 
Atchaflilaya Stations, The two latter control the two lateral 
approaches to New Orleans, and, as the shipping coming through 
these two channels is light in tonnage and mostly from domestic 
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ports, by imposing a quarantine of forty days* detention the two 
approaches are practically closed, compelling all vessels to seek 
the Mississippi as the only available route to New Orleans. 

The following description is for the most part verbatim^ 
from the pen of Dr. J oseph Holt (see " Transactions of tlie 
American Public Health Association," 1887, roL xiii): — 

When nu inward-bound vessel comes into the ofHng, she is imme- 
difttely boarded by a thoroughly skilled medical otllcer, and a careful in- 
spection is ninde of her sanilwry record and present condition. If from 
a iion-qnarantined port, and all is well, she is given pratique and goes on 
to the city. If from a qnarantined \mvl^ but jneBcnting a clean health- 
record of voyage and no evidence of sickness of a dangerous or doubtful 
character, she proceeds to the Mississippi River Quarantine Station, 
whine ahe is Bnlijected to a full course of sanitary treatment, and is de- 
tained snch length of time, not exceeding five days (except in rare in- 
stances wherein furtlier oljservatiou maj* be deemed necessary), as the 
Board of Health may provide. 

If, upon inspection of a vessel entering the river she is found to be 
foul, — that is, showing positive or suspicious evidence of infection either 
in a person then ill or in a foul health-record of voyage, — she is at once 
remanded to the lower station in Pass aL'Outre. The sick, if any^ are at 
once removed to the hospital, wliere every provision has been made. Tiie 
vessel with the well on board is dropped down-streara a few hundred 
3mrds and ancljored. The cpiarantine tugd>oat, with its complete dis- 
infecting ontlit, comes alongside, and the work of disinfection begins, 
and does not cense until the vessel has been subjected to the most vigor- 
ous application of the solution of bichloritle of mercury, her atmosphere 
below deck completely replaced with one heavily charged with sulphurous 
oxide, and every article of baggage and ship^s wardrobe lias Ijeen satu- 
rated with the mercnric solution, 

A ship known to be infected with one of the three great pestilential 
diseases — small-pox, cholera, or yellow fever — can stand and must endure 
extraordinary treatment, even if clothing ie wetted and some articles 
damaged. 

The immediate segregation of the sick and the well and disinfection 
of the ship and all baggage (ill the case of a cholera-infected vesseli 
ext(*uded to the disinfectant washing out and relillingof the water-tanks, 
destruction of the food-supply^ and revictualing the vessel) constitute 
tlie treatment of an infected vessel at this station. The ship^ together 
with all on board, is held for observation a period of ten days or more, 
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according to circumstances, when she is released and proceeds to the 
Mississippi River Station, where the processes of sanitary treatment are 
repeated I with the addition of the use of moist heat applied to baggage, 
'4up^s apparel, etc.; and the vessel is then allowed to proceed to the 
city. 

The tng*boat nicntioned is of sufficient power to move a vessel to 
or from the wharf, and is equipped with a complete outfit for generating 
and applying germicidal gas for the displaeement of the entire atmos- 
phere within the ship, transported, perhaps, directly from some infected 
port. lu the hold of this lug is constructed a wooden tank of 2000 
gallons capacity, to bold the bichloride-of-mercur}" solution, for treatment 
of vessels in the lower quarantine. This tank is furnished with a steam- 
pump made of iron (on account of the greater resistance of that metal 
to amalgamation), supi>lied with a |-inch rubber hose. 



The quarantine procedure at the Louisiana quarantine 

stations may be furtlier understood tlirougli the ibllowiiig quar- 
antine proclamatiou by the Govemor of the State, May 1, 

1890 :— 

Executive Department, State of Louisiana. 

In conformity with the provisions of Section 3049 of the llevised 
Statutes of the State, nnd upon the advice of the State Board ofirealth^ 
requesting the Oovernor to issue his annual proclamation of quarantine 
against the hereinafter enumerated anil mentioned ports, to take etfect 
from and after the 1st day of May, A.R 1890, to wit :— - 

All vessels arriving at the several quiirantine stations in this State, 
together with their crews, cargoes, and passengers, shall be subjected to 
inspection hy the tjuarantine oflicers at 8ai<l stations. 

All vessels, together wiili their cargoes, crews, passengers, and 
baggage arriving at the Mississi[)pi River Quarantine Station from inter- 
tropical American and West Indian ports shall be subjected to thorough 
maritime sanitation according to the following schedule, to wit; — 

IXrHt (7/«»»»— Vessels arriving from non-iofected ports, 

Second 67fla«.—> Vessels arrivinfif from suspected ports. 

Third Class, — Yessels arriving from ports known to be infected. 

Fonrth Class, — Vessels which, without regard to port of departure, 
are infected; that is to say, vessels which have yellow fever, cholera, or 
other contagious or infectious disease on board at time of arrival, or 
liave had same on voyage. 

Vessels of the first class to be subjected to necessary maritime 
sanitation at the Mississippi River Quarantine Station, withont detention 
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of either vessel or persona longer than may be necessary to place sucb 
vessel in p€'rfe<:t sanitary condition. 

Vessels engaged in tlie tropicaUfruit trade and coming from known 
non-infected localities, and whose sanitary condition and Ueakli-reeord 
are satisfftctory, may be allowed to pass the (piarantine station after 
inspection, subject, however, to such regulations and sanitary treatment 
as the Board of Health may prescribe. 

Vessels of the second and third classes to nndergo the same con- 
ditions as those of the first class, together with detention for observation 
for a period of five full days from hour of arrival in quarantine. 

Vessels of the fourth class to lie remanded to the Lower Quarantine 
Station, there to nndergo sfinitation and detention of vessel and persons 
such length of time as the Board of Health may determine. 

All vessels arriving from ports known or suspected to be infected 
with cholera or smali-pox, or which may hereafter become infected, shall 
be snlijeeted to maritime sanitation and such detention as the Board of 
Health may determine. 

Vessels arriving from the above-named ports and places, and be- 
longing to the second, third, smd fourth classes, as is set forth in the 
above schedule, shall not be allowed to pass the Kigolets, the Ateliafalaya, 
or Lake Charles Quarantine Stations, or other State quarantine stations 
which may hereafter be established ^ without having undergone a peiiod 
of detention of forty days and thorough cleaning and disinfection. 

Now, therefore, I, Francis T. NichoUs, Governor of the State of 
Louisiana, have thought projjer to issue this, ray annual prochimation 
of quarantine, directing that quarantine shnll take eifect from and after 
Thursday, the 1st day of May, A.D. 1890, against the above-mentioned 
ports, and as eontained in tlje foregoing schedule. 

Quarantine officers at tlie several stations in this State are especially 
charged and required to strictly enforce the execution of this proclama- 
tion, and the Board of Health in the city of New Orleans is requested to 
prosecute vigorousiy all violations of the same, as well as the quarantine 
laws and regulations of this State. 

In testimony whereof I have hereunto alllxed my signature, authen- 
ticated with the seal of the State of Louisiana, at the city of Baton 
Ronge, tliis eighteenth day of April, in the year of our Lord one tUou* 
sand eight hundred and ninety. 

FaANas T. Nicholls, 

Oommor of Lauisiana, 
By the Governor : 

Geo. Spencer, 

Assistant Secretary of SkUe. 
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Special Suggestions to Owner s^ Agenis^ Masters of Vessels, and Passengers. 

Tiie Louisiana State Board of Health recommends the following 
Biiggestions to agents, owners, masters of vessels, and passengers for 
the purpose of facilitating the work of quarantine otlicers and reducing 
the period of detention to a minimum : — 

1. That vessels should be stripped during the quamntine season 
of all woolen hangings, carpets^ curtains, and such-like materials^ and 
npholstered furnitnre as far as practicable, llair or moss mattresses to 
be replaced by wire or wicker lieds. 

2. That as far as possible vessels trading with tropical ports should 
be manned with acclimated crews. 

3. Masters of vessels and ship and consular agents are earnestly 
requested to instruct passengers from quanmtinable ports to dispense, as 
far as possible, with baggage which may be injured by wetting, in case 
of pestilential outbreak on board, while undergoing disinfection. SncU 
passengers are especially warned against bringing silks, laces, velvets, 
and other fabrics of delicate texture, as they will be corapelled to assume 
all risks of injury. 

4. While in ports infected with yellow fever, vessels should l>e 
anchored out in tlie harbor, when this is possible, and the crew prohibited 
from going ashore, especially at night, 

5. When iiracticable, cargoes should be loaded in such a manner as 
to allow access to tlie pumps, and also to enable the quarantine officials 
to pump out and wasli tlie bilge, 

6. Special attention should be given to cleanlinesa of vessels and 
persons, and provision should be made for all possible ventilation of 
the entire vessel The best disinfectants and instructions for using the 
same can be obtained by application to the Board of Health or any of 
its ottlcers. 

7. Masters sliould, before arrival, see that the bilge is thoroughly 
pumped out and cleansed, and that the entire vessel be put in such good 
sanitary condition as to permit of the least possible detention. Fruit 
vessels, particularly, sliould be kept thoroughly cleansed for the purpose 
of avoiding delay at the quarantine station. 

8. Vessels observing the above recommendations will receive special 
consideration at the quarantine station, detention and cost of cleaning, 
disinfecting, etc., being materially lessened thereby. 



QUARANTINE CONTRITANCES, 

Of modern contrivances first should \)e mentioned tlie 
disinfection steamer. This must be a powerful boat on the 
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general plan of a tug-boat, about 85 feet in length on the 
water-line, provided with iron tanks of at least 2000 gallons' 
capacity for holding the solution of bichloride of mercury, to 
which may he attaclied a steam-pump and rubber-outlet hose. 
To pre\Tnt contact of the mercury with the iron tlie tanks may 
be painted with three coats of red lead and two of paraffine paiot 
(Holt). 

Tlie steamer is also provided with a steara-fiin, by means of 
whicli fresli air may be made to displace foul air in the hold of 
the vessel under treatment. A stilphur- furnace is also provided 
for the generation of sulpluir dioxide, which is conveyed into 
the liold of the adjoining sbip afler displacement of the foul air. 

The improved pattern of snlphur-funmce is the design 
of Assistant-Surgeon Kinyouii, Marine-Hospital Service, who 
states that it is on the principle of a rcverberatory furnace, con- 
sisting of a series of slielves arranged one aliove another, each 
shelf holding a pan of buniing sulphur. A forced draught is 
kept up by means of a fan-blower coimected at the bottom. 
The drauglit of air charged from the burning sulphur of each 
shelf is made to reach and pass over the shelf above by means 
of ajK'^rtures made by shortening the shelves alternately at their 
rear and front extremities. With an experimental furnace Dr. 
Kinyoun states that '^repeated experiments gave from 14 to 16 
per cent, of SOj, tem^wrature 21° C, while burning sulphur in 
a closed place gave only 6 per cent, at 21*^ C*, i.e., it would not 
support tlie combustion of sulphur above that i>ercentage,* 

The furnace belonging to the fumigation vessel of the 
Louisiana Board of Health is of a special pattern, Dr 
Salomon, secretary of the board, states that for each vessel 20t 
to 800 pounds of sulphur will be used, according to the size of 
tlie vessel, and the fumes will be allowed to remain in the hold, 
witli hatches sealed, twenty-four to tliirty-six hours, or longer.* 

' Bee Alwtmcts of BAaltary Beporta, MftHl^^-Ho8pttar Service, vol. ILL, pA|ces347 and S«8^ 

• Hce Tran».actiona of Che Anierfcan Public He aHIi Anflocfntinn, voU xLii* for Dr. Holt's 

detMriptloEi of biB nystciu, and voL xlv, fiagi) 113, for Dr. SadoDiou'B reporu and improvetuenlft 
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The amount of sulphur used at the New York Quarantine 
by the pot method (jiots of burning sulpliur lowered into the 
hold) is 50 to 100 pounds, according to the vesseFs size),^ 

At Pcnsacola about 12 pounds of sulphur are used to every 
100 tons' register, and the fumi(i:ation lasts twelve hours. 

At the Delaware Hreakwater i pounds are used to each 
1000 cubic feet of space, and the fumes are kept twenty-four 
liours in the vessel's hold. At Chandeleur, 35 pounds in hold 
to 100 tons. 

STEAM DISINFECTING-CHAMBERS. 

The principle of disinfection by steam was first advocated 
by Dr. A. N. Bell, of Brooklyn, but the contrivance about to be 
described was first used by Dr. Joseph Holt, and improved by 
Dr* Wilkinson and others. These chambers, two or three at 
one station, consist of jacketed, cylindrical shells, made of strong 
boiler-iron^ each shell being 40 or 50 leet long and 7 or 8 feet in 
diameter, inside measurement, funiishcd with doors at each end.'^ 

The jacketing is for the purpose of using the chambers 
with either dry heat or with superheated steam. 

Articles of clothing, bedding, etc., are armnged on trucks, 
which are run into the chamber at one end and taken out at 
the other. A bacteriological test made by Dr. Kinyoun at the 
Louisiana Qnamntine Station showed that all germs were killed 
after ex])osure to a dry heat of 19A^ C, obtained in sixteen 
minutes, steam then being turned on for twenty minutes.^ 

Another and simple contrivance for fumigating is the 
" Liquid Sulphurous Dioxide," the compressed gas furnished in 
metal reservoirs, which, being 0|)ened, tlie gas rapidly escapes. 
By this means any pro])ortion of SO^ can be introduced in a 
vessel without any apparatus. It is manufactured in Hagenau 
and in Oberhausen, Germany, and may be purcliased in New 

*Bee Report by Dr. John H. Ratioli npoD »d loi|»ection of tbe Atlmntlc vid Oulf Qaat<- 

• Bee deicription umler " lyauisifton Qutirmntfne/^ 

' FfMTplfttui anrl Hiweiflciatioiis, see Annujil Report MarLne-Hospit»1 Sknrlcc for 18W, and 
Abstract of Sanltiiry rieprirtn, vol. iv, pa^e 443. For Dr. Kiuyouu'ii eiperlmontii eoe Alxitnust 
Baaltary ReporU, vol. lii, pafcvs 117 to 147. 
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York, and of Finlay & Brunswig, wholesale druggists, New 
Orleans, at a cost of five cents per pound when not less than 
one ton is taken. It has been suggested that this may take the 
place of the sulphur- furnace and appliances on the steamer. 
The cost by this method is thouglit to be but little, if at all, 
greater than by the furnace method, if the interest on the plant 
is added to tlie latter. This method has been occasionally used 
at the Grosse Isle Quarantine, in Canada, but to establish its 
complete practicability will require further test. 

ADMINISTRATION OF MARITIME QUARANTINE. 

The following are the rules and regulations of — 

1. The National Quarantine Stations. 

2. State Quarantine Service of Texas, 

3. The Local Quarantine at Pensacola, Florida* 
In these three types will be found all the ordinary admin- 
istrative regulations, w^hich are» however, subject to minor 
changes yearly. 

1. ReOULATIONS for the NaTIONAI* QUABAIfTINE StAT10N& 

(From the RegulAtiotia of the M&rlae-Hrispita) Betricn, 1888.) 

328. At iK>rts where qiinraiitiiie muy be ^stablisbed hy apectal statui 
or hy the Secretary oftlie Trefisury^ every vesBcl, before being permitted 
to enter, shall present to the Collector of Customs satisfactory evidence 
either that said vessel had not, at uny time during a period of thirty 
days immediately preceding its arrival, touched at or communicated 
with any foreign port where cholera or yellow fever exists, or small-pox 
was known to exist in an epidemic form j that there liad not been at any 
time during that period any case of contagious disease on board ; and 
that said vessel does not convey any person or (versons, merchandise^ or 
animals affected with any infectious or contagious disease, or that the 
said vessel has been thoronghly cleaned and disinfected by the quarantine 
officer, and is free from infection at the time of entry. The ccrtillcnte to 
that effect^ of the medical officer of the Marine-Hospital Service^ acting 
aa quarantine oflicer for the United States at the port, shall be accepted 
by the Collector of Customs as satif^faetory evidence, and the medical 
officer sljall, before granting such certificate^ satisfy himself that the 
matters and things therein stated are true. 

329. Vessels coming from a foreign port or country where cholera 
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or yellow fever exists, or amall-pox is known to have existed in an epi- 
demic form within thirty days preceding their arrival, and vessels or 
vehicles conveying any person or persons, merchamlise, or animals 
affected with any contagions disease, or having had on board at any time 
dnriog the thirty days prece<iing their arrival any case of contagions 
disease, shall not enter any port of the United States until such disin- 
fection or other preeantionary niea**nrcs shall have been performed as 
prescribed by these regnlations, and the certificate of the medical officer 
of the Marine-Hospital Service, or other designated agent of the Treasury 
Department, shall, in sneh cases, as in the cases referred to in the pre- 
ceding paragraph, he accepted by the Collector of Customs as satisfactory 
evidence of compliance with the regulations, 

330, Quarantine stations will be governed by the general regulations 
of the Service, so far as applicable. 

331. No pilot or other person will l>e allowed to leave a vessel until 
the vessel shall have lieen inspected by the quarantine ofbcer, and any 
person violating this rcfrnhition sliall be reported to the nearest United 
States attorney for prosecution under the act of August^ 1888, and no 
person will be allowed to leave the quarantine reservation, or a vessel 
placed in (|narantine, without permission of the quarantine otlicer. 

332. Quarantine otllcers are hereby empowered and antliorized to 
cause the temporary arrest of any person violating the quarantine regu- 
lations, and turn them over to the cnstod3^ of the nearest United States 
marshal, and notify tlie United States attorney to that efl'ect ; or, if that 
be impracticable, to confine them on the quarantine reservation, subject 
to the orders of the said marshal or attorney. 

333, When a vessel arrives at a United States quarantine boarding- 
station^ the inspecting officer will examine the papers of the vessel to 
inform himself of her passengers and cargo; he will require all persons 
named on the passenger-list and crew-list to present themselves and 
answer to their names at nwstor. Should any person have died on the 
voyage, the eircnraatances of the death will be inquired into, and, in case 
of there being any i)erson sick, such person will be carefully examined 
by the inspecting officer, the only excejition being, in case of naval 
vessels, the statement of the senior surgeon or medical officer as to the 
sanitary condition of the vessel will be accepted, 

334. When persons are found sick of cholera, smalbpox, yellow 
fever, plague, or diphtheria, they shall be immediately removed to the 
quarantine hospital, and the vessel lie thoroughly disinfected. 

335, In order to stimulate ship-masters to aid in securing a clean 
ocean-going fleet, the following regulations concerning the treatment of 
foul ships will be observed at all national quarantine stations :— 
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When a vesael arrives At any national quarantine fitatlnn from an infected port, and 
requtrr^B dbinfectlon, ehe will be stibjis^ted to ordinary ditfa^eetion, u provided lo fonner 

When any v^-^sel Bhall arrlvp at » national quarantine etatlon in inch foul condition 
as to render tier dantjcmus from a mtiitarj point of vtow, and b found to require cttfanftln^ 
and dblnfectlim, having at any former time within one year Is-een sutijected to ordinary 
disinfection, such vc&.»l'1 will bo required t*> undcrg^o c^raordinnt-y dixif^tctioni wbich. In 
addilion to the ordinary nieaaure^i will include holy-etonlng^ ficraplng, the taking- out of 
rotten wof>d, a stcond disinfection, and interior refmintlugi all of which will be required 
before granting a certificate of free pralUpte, 

336, The recognizerl Tnothod of disiofection of vessels will be, for 
all vessels: a, by bicbloride of mercury; t, by sulpburotis oxide; C, by 
fliishiiig with sea-wnter. 

337, For disinfection of clothing and other fomites, dr^^ beat will 
be used wlienever practicable, and wlien it is not practicable to use dry 
heat the sulphurous-oxide fumigatioti will be used. 

338, Tlie Supervising Snrgeoii-General will from time to time issue 
detailed instrnetions for the practice of disinfection, under these regnU- 
tions, which instructions will include Buch improvementa ad may be 
suggested by the advance of science. 

2. Quarantine Regulations, State op Texa& 
General EuieR. 
No. L After the declaration of quarantine by the Governor, every 
vessel, before entering any port on tbe coast of Texas, shall be boarded 
by quarantine officers, and the crew and passengers be subjected to such 
questions by said ofllcers as will be necessax}^ to determine their probable 
connection with epidemic influence or infections diseases* 

No, 2, Vessels hailing froin infected districts, or having communi- 
cated with others fi'otn such districts, by contact or otherwise, shall be 
placed in quarantine, casting anchor at such place or places as may be 
designated by quarantine officer of port, and a complete list of both crew 
and passengers taken. Notice in writing siiall be given captains, holding 
them responsible for strict non-commtmication of both passengers and 
crew with other vessels or with any one from shore. Violation of this 
rule shall l>e punished by flne against vessel and captain, not less than 
$500 or more than $1000. 

No. 3. From the masts of all vessels in quarantine shall be displayed 

a yellow flag, of such dimensions as to warn off others approaching. 

K No. 4. All vessels held in quarantine shall be under the direction 

H of port quarantine officer, and put in thorough sanitary condition by fumi- 

I gatlon of holdf washing decks with disinfecting fluidSf and purifying 

a 
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No, 5. Costs of ftimigation, disinrectiony etc, ehaU be at expense of 
vessels. 

No. ^, A complete muster of crew and passengers must again be 
taken liefore vessels are given free pruliqtie, and a concise report made 
to State health ofHeer, No vessel shall be finally released withont per- 
mission of State health officer. 

No. 7. Families of quarantine officers will not be allowed at stations 
without special permission from State health otficer during the existence 
of quarantine. 

Pilots, 

Pilots will not be allowed to visit, or board, or commimlente with 
any vessels without permission of port quarantine officer, under penalty 
of forfeit of their commissions as such. 

Market VeBsela. 

Market vessels — meaning those which belong at the port, and which 
furnish daily supplies to vessels at anchor or in quarantine — sliall, in 
every instance, apply to quarantine officer for permission before attempt- 
ing to trade or eommonicate with such vessels ; and in case of violation 
of this rule shall themselves be placed in quarantine and held at discre- 
tion of officer in charge. 

Vessels with Cargo to be Disinfected, 

Any vessels from infected districts which may desire to enter such 
cargo shall, upon arrival at outer bar, make known their intention to 
quarantine officer. Quarantine officers receiving this cargo at quanuitine 
warehouse shall employ, as far as possible, only acclimatized men, and 
said employes shall be kept under quarantine themselves a sufficient 
number of days to determine tlieir probable infection, their clothing and 
other articles capable of conveying infection be subjected to a high tem- 
perature, say 220^ F. (105*^ C), before being allowed to return to cities 
or shore. The crews of said vessels shall be subject to rules as above, 
and snch other precautions as may be deemed requisite at the time by 
State health officer. Costs in this instaneef as in others* are chargeable 
to owners of cargoes. 

3, QUSLBANTINE ReOULATIONS AT PENSACOLA, FlOUFDA. 
(lafltted by the Etcftmbia County Board of Healtb.) 

L The port inspector shall visit and inspect every vessel entering 
the bay of Pensacola, and ascertain and report her sanitary condition; 
and until such inspection and report, and the release of such vessel by 
»aid officer, no person shall visit her, and no person from her slu&ll viait 
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any other vessel or the abore. The master or owner of each vessel so 
inspected shall pay to this Board for such services $5. 

2, No vessel corning into the port of Pensacola^ having on board 
any contagious or infectious disease, or from a port where any such dis- 
ease prevails, shall remain within the territory nnder the jurisdiction of 
this Bonrd, except at a point designated and under restrictions imposed 
by this Board, according to the exigencies of each case. 

3. It shail he tlie duty of any person coming into the connty of 
Escambia or port of Pensacola, from any locality where any disease in 
an epidemic form prevails, to report at once to tliis Board or some otficer 
thereof, and no person coming from any such locality shall remain in said 
county without the permit of this Board, and then only at such point as 
may he designated, and ouder such restrictions as may be imposed by 
this Board, according to the exigencies of each case. 

4» No ballast brought into the bay of Pensacola by vessels shall be 
discharged in the county of Escambia, or the waters separating that 
county and the county of Santa Rosa, except at such point as may be 
designated in a permit obtained from this Board or gmnted on its 
authority ; and in case this Board or its sanitiiry inspector or other 
officer, with approval of this Board, deem it expedient for the preserva- 
tion of the public health to require fumigation, disinfection, or discharge 
of ballast at quarantine station, the same shall be done at the expense of 
the vessel, and in accordance witli the system in use by this Board. 

6. All pilots and tow-boats of tlie port of Pensacola shall be sup- 
plied with copies of these rules, and exery pilot or tow boat master speak- 
ing or boarding a vessel coming into said port shall hand a copy thereof 
to the master of said vessel. 

6. In case any vessel shall be required, by authority of this Board 
in the exercise of its powers to preserve the public health, to discharge 
ballast at quarantine station or be fumigated, she shall pay 25 cents per 
ton for tlie ballast discharged , and for the fumigation shall pay as follows : 
Steam-siiipS| $75 ; ships, $50 ; barks and other vessels other than brigs 
and two-masted schooners, $-10 ; brigs, $20 ; two-masted schoouers/$15, 

7. No pilot, tow-boatman, or other person shall remove, transfer, 
or receive, or assist in removing, transferring, or receiving any person 
from any vessel entering the bay of Pensacola until such vessel shall 
have been inspected and released by the port inspector. 
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QUARANTINE PRACTICE. 

The practical duties of administration, particularly ffi 
inspection and treatment of vessels, are well described by the 
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medical officei-s in command bf the several stations named in 
tlie following letters : — 

Gulf Quarantine Station » Chandeleur Island, Miss, 

(Lftttar from R A, Siirseon H, R. CAftTKB, U. 8, iL-H. S.) 

I boEird the mcoming vessel while under way and give her sueh a 
berth as in 1113^ judgMeiit is suitable. 

When she is at aucbor I first examine her papers, bills of health, 
-list, and log ; questioning the master at the same time on such points 
as may bear on the sanitary condition of his vessel ; and, except in Ihe 
case of Dr. Burgess's papers, given at Havana, fur more valuable infor- 
motion will be given by, or ma^^ be extnieted from, the master than is 
conveyed by the bills of health. The master is asked how long he la^^ at 
the port of clearance, especially where he dischurged and where he la}'; 
there being, for instance, as ranch dilference in the liability to infection 
l>etween dilTerent wharves in Havana, or Ijetween the Cramboa and the 
Coal Islands in Rio, as between diflcrent ports, 

I especiallj^ ask fur the eanse of discharge of men left (generally in 
hospital) at the port of clearauce^aud mark the substitutes shipped tliere 
for special examination. These men having prolmbly been ashore for 
some time and {piite frequently just out of hosjjituL where tliey were Iclt 
by other vessels, are occasionnUy the means of introducing yellow fever 
aboard a vessel liealthj^ nntil they are shipped. 

The statx^ments of the master and even the log (except in British 
vessels) are naturally to be taken witi» some ** personal correction*' 
dependent on circumstances, and which has wide limits. In general, I 
think intentional false statements are extremely rare, but statements of 
damaging facts may not reailily be volunteered. 

The vessel is then inspected. I go all over it, into every place, 
noting especially the sleeping-places and bedding, water-closets, cliaracter 
of ballast, and condition of the hold and forecastle* as regards cleanliness, 
ventilation, and dr3'ne>?s ; whether the air streaks are ojien ; if the poiia 
have been open receutl3% or the wind-sails show signs of recent use. In 
the hold, aft and forward are most apt to be dirty. If tlio ballast has 
lieen recently" trimmed and the crew is healthy it is a good sign ; on tli»' 
other hand, it may account for a sudden outbreak of fever after she puts 
to sea, in a ship previously healthy. 

The bilge is examined by pumping, if in ballast ; by lifting a timlier- 
plank if not; and on the smell more stress is laid than on the color. 

I inspect the ship before I do the crew, so that I roay^ see the crew 
when the^' are not aware they are under observation. I then ins{>ect the 
CL'ew. All stand together, and as I call the roil each man answers. 
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ooraes to me, and passes to another place. Any T wisli to examine more 
closely are told to step aside. These would in general be : Those wlia 
look sick, or as if the}' had been sick ; those who by the log or master^! 
stateiiieot had been sick ; those who had shipped at port of clearance,! 
They are examined us may be deemed necessary. In these cases littlsl 
'. dependence can be placed on the accounta sailors give of their past ail-J 
meirts, and a kind of inverse malingering is nniversal. For instance, the 
cabin-boy of the '^ Maria,'^ with yellow fever, was standing np, althuiigbj 
holding by a chair, and reported himself as perfectly well and *' could eat^ 
ranch," then staggered and had fallen had I not canght him in my arms, 
vomiting as he felL 

We have no cargoes, save occasionally a schooner with fustic, log*. 
wood, or sisaL 

The baggage is examined when nnpaekcd for disinfection. 

If the vessel is infected and has sick men aboard, I attend to the 
sick first, and remove them if possible. Right here I may say that in 
some stages of yellow fever removal is not possible with safety to the i 
patient— it means death to him. In this event, he shonhl l>e isolated oiij 
board ship, having already had the disease two or three days, and thereby! 
having already exposed the vessel. As soon as possible, however, he] 
shonld be removed. 

A preliminary fumigation and disinfection is done immediately 
before doing anything else, in the hope of destroying the eontagium at- 
its source, and preventing the sickness of others of the crew. This isl 
done as thoronghly as possible withont removing ballast or much prelimi- 
nary mechanical cleaning, bnt ])articular attention being given to the 
probable source of infection. The vessel is then treated in the routine 
manner, as follows :-^ 

The bilge is first pumped out and washed until clean, after which 
the disinfectant is put in, — generally bichloride of mercury. At Chande- 
lenr we have practically no cargoes to deal with. The ballast therefore 
is next removed. All sand, earth, porous stone, or other foul balhist i« 
removed — thrown overboard. The work is done by the ship's crew.l 
Clean » sharp stone— as much as may be necessary to hold the vessel, i.e. J 
IH'event her capsizing — may be allowed to remain, each stone having^ 
been immersed in a I to 800 solution of bichloridti of mercury. This is 
done by the crew while trimming ballast,— a necessary procedure, irre- 
spective of disinfection. The hold is washed down with sea-water by 
means of a force-pump, birch and whalebone brooms being also used, and, 
if necessar}^ scrapers. The same is done to the forecastle and other ^J 
parts, if necessary. ^M 

The vessel being mechanically clean in its accessible portions, the 
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<1isinfertion is be^nn. All soiled or iis^d clothing, nnd all b^d^ling that 
can be so treated without destruction, Ir soaked fur half an hour in 
bichloride solution. Tlie remainder is hung up loosely for fumigation. 
Not unfrequeutly there are articles — cotton-stutT comforts, etc. — which 
efiniiot be disiiifected, and are, tUcreibre, destroyed. AU articles not 
capable of conveying infection, as clirnnonieters and articles made from 
the precious metals, are removed. The cabin, forecastle, and hold are 
then fumigated. For close vessels the anjoont of sulphur used in the 
hold is 35 pounds per 100 tons. The cabin and forecastle are kept 
closed twenty-four hours, the hold from forty -eight to seventy -two hours. 
In an ordinarily tight ship it is impossible to enter the hold, even after 
seventy-two hours, until the funics have been diajvlnced by air from wind- 
sail and open ports. Wlien the doors are opened all surfaces are wa.shed 
with a solution of bichloride, either witb hose and brooms or with mops. 
Gilt- work, being utterly destroyed by tlita agent, is washed with water as 

• near boiling as it can be used. 
The quarantine detention of the vessel now begins. The proper 
time in quarantine is not less than the period of incubation. The number 
of days of passage from foreign ports counts for nothing, as does also 
the time on the quarantine grounds previous to completion of dia- 

I infection. 
In estimating the probability of a vessel being infected, it makes 
quite a difference whether the yellow fever she has had in passage devel- 
oped at such time t!mt it could have b^en contracted elsewhere than on 
lioanl ship, or so long after clearing as of necessity to have been com- 
tnnnicated by the ship or fomites aboard her. In the latter case she was 
infected. This has a direct bearing on her treatment. 
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South Atlantic Quarantine Station, Blackbeard Isla??©, Oa. 

(Descriptiim of Quanmt3iiQ Mettiodfl. by Ptyt»ed-AMifltanU^iirgt(?an J. II. VViiitr, U..S.M.'H.S.) 

Ou boarding a newly-arrived vessel, I first demand tiie crew-list and 
paRsenger-list (if any). 1 have the roll called, and, when all have 
answered, inspect each and every person^ with a view to the discovery of 
au}' signs of present or recently-passed sickness, of any character. 

The cabin, forecastle, galley, and any other rooms are then in- 
spected, and every chest and locker opened and contents seen. 

The hold and between decks are next inspected. All sick are 
removed to hospital. 

This constitutes the first step. 

The second consists in putting Into all these places a preliminary 
fumigation with sulphur of sufficient quantity^ this process occupying 
about twenty-four hours. 




jUA 



388 



TEXT-BOOK OF HYGIENE. 



TJiird. — All ballast is renioved when possible, ami when not so it 
is dipped stone by stone in biehloride solution of the. strength of 1 to 300 
or 1 to 500, and the wliole vei^isel is washed as clean as water can make 
lier,^ — hold, dock- ho use 9, and ali. 

Fourth. — xinotherj and even stronger fumigation than the first, 
with 8iilpIinron8-acid gaf^. 

Fifth. — With a force-pump and hose, a Bolution of bichloride 
(1 to 600, or stronger) is freely applied to every part of ship and con- 
tents. Clothing, both in use and not» is either burned, boiled, or soaked 
in a 1 to 500 sokitiou of bichloride ; sometimes botii ihe hitter measures. 
Soaking lasts ten to fifteen minutes. Clothing is boiled twenty minutes; 
bedding two to three hours. Bedding is most often burned, and alwaj^a 
after small-pox. 

Delaware Breakwater Quarantine Station. 

{Inapection and Treiitment of Veasela, by W11.1.IAM P. Ork, A. A. Surgeon U. 8. M.-H. SJ 

The p!an which I have followed in insi>ecting vessels at this station 
is as follows: — 

I first go down into the cabin and exninine the bill of health (and 
manifest^ if the vessel has a general earo^o). From the.se I learn the 
following important facts; The sanitary condition of the port of depart- 
ure at the time of sailing; the date of departure; number of crew and 
passengers, and whether the vessel sails in <piarantine or free pratique. 
I will say just here that the bills of health i stoned by Pr. Dnrgess, an 
luHpector of the Marine*Hospitai Service, stationed at Uavana, are the 
most complete and satisfactory bills of health tliat I examine, and we 
have vet^sels coming to the Ureakwiiter from all over the world. He 
always gives the sanitary history and condition of the vessel, cargO| 
crew, and passengers, and the number of cases and number of deaths 
from contagious diseases during the week previous to the departure of 
the vessel. 

If on arrival there is no sickness on the vessel, and there has been 
none during the passage, and there is no infections or contagious disease 
at the port whence she sails, then the vessel is discharged from ipuiran- 
tine. If there is any contagious disease on board on arrival » the sick 
are brought ashore and cared for in hospital, and the vessel fumigated, 
disinfected, and detained for a Yarial>le period, usually ten days, in order 
to observe the crew and see whether any new cases are going to appear. 
If the crew are all well on arrival, but have had sickness (by sickness I 
mean yellow-fever^ sraall-pox, or cholera) during the passage, the vessel 
receives the same treatment as above, In case the crew are all well, and 
there has been no sickness during the passage, but the vessel comes ftom 



SPECIAL MEASURES AGAIXST CHOLERA. 

an in footed port, then the treatment of the vessel depends upon the 
numltor of daj^s' passage, the condition of the vessel, the statement of 
the eaptain (which is made under oath) as to whether the crew were 
allowed to visit the shore^ and the length of time the vea&el was in pen 
discharging tlie cargo and reloading, and other considerations which 
euuble an to decide whether t\i\y danger need be apprehended in allowing 
the vessel to enter. After carefnl inspection of a vessel from an infected 
port, if I find everything neat and clean, I usually allow her to proceed, 
provided she has had a passage of ten days or more; btit if she has not 
been out for that length of time 1 detain the vessel, during the summer 
season, for ol^servation until the ten diiys from date of departure have 
expired. At the end of this time, if no sickness appear, the vessel is 
discharged. 

To clean an infected vessel, we l>egin the first day by fumigating, — 
that is, burn about i ponnds of sulphur for every 1000 cubic feet 
of air-space» the hatelnvays, doors, and wimlows being closed and 
caulked, so as to make the hold, cabin, and forecastle as nearly air-tight 
as possible. The sulphur-fumes are allowed to remain in the hold twenty- 
four hours, and in the cabin and forecastle about ten hours; the second 
day all beds, pillows, and furuittire which cannot be satisfactorily disin* 
fected are burned, and all clothing, blankets, curtains, carpets, and cotton 
and woolen goods arc soaked in a bichloride solution (1 to 2000)* The 
thiril day the Hoors, walls, and ceilings of the cabin and forecastle, and 
all furniture, drawers, and chests in them washed with the same solution. 
The vessel is now supposed to be clean, and is discharged at once, pro- 
vided the average period of incubation for the disease from which the 
crew have sutTered has elapsed since there was any one sick on board* 



SPECIAL MEASURES AGAINST CTIOLERA. 

Other features of quarantine administration are well ex* 
pressed in the following extract from tlic editorial pages of the 
Philadelphia il/f^*/fai? Neics of Octoher 15, 18S7, showing the 
nieasuroH necessary to extingnish an incipient epidemic of cholera 
and to prevent its spread. Such racasures are as follow :■ — 

(a) Speedy recognition and isolation of the sick ; their proper 
treatment; absolute and rapid destruction of the infections agent of the 
diseiise, not only in the dejecta and vomit, but also in clothing, bedding, 
and in or upon whatever else it tinds a resting-pkee, 

(6) The convalescents should remain isolatcil from the healthy so 
long as their stools possibly contain any of the infecting agent ; before 
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mingling again with the well they sboold be immersed tn a disinfecting 
bath, and afterward be tilotlied from the skin outward with perftfctly 
clean vestments, which caimot possibly contain any of the infectious 
material. 

(c) The dead should be well wrapped in cloth thoroughly saturated 
in & solmtion of corrosive sublimate (1 to 500)^ and, without delay, corthje^ 
or lengthy ceremonial, buried near the place of death in a deep grave^ i^e- 
mote as possible from water which may, under any circumstances, be used 
for drinking, washing, culinary or other domestic purposes. (Cremation, 
of course, is by far the safest way of disposing of cholera cadavers.) 

{d) Those handling the sick or the dead should be careful to dis- 
infect their hands and soiled clothing at once, and es|jecially before touch* 
ing articles of food, drinking, or culinary vessels. 

{e) In the case of maritime quarantine, the well should be disem- 
barked and placed under observation in quarters spacious enough to 
avoid crowding, and so well appointed and furnished that none will sutfer 
real hardsln^ps. 

(/) Once having reached the station, those under obseri'^ation 
shonld be separated in groups of not more than twelve to twenty -four, 
and the various groups sliould, under no pretext, inteiiningle. The quar- 
ters for each group should afibnl statiotmrv lavatories and water-closets 
in perfect working condition, adequate to the needs of tlic individuals 
constituting the group, and supplied with proper means of disinfection. 
There should be a bed raised above the floor, proper coverings, and a 
chair for each member of the group, each person being required to use 
only his own bed. There should be a common table of snfticient size to 
seat around it all the metnl^ers of the group, wlio shonld be served their 
meals from a central kitchen, and with table furniture belonging to the 
station and cleaned by the common kitchen scullions. 

{g) Drinking-water, free from possible contamination and of the 
best quality, should be distributed in the quarters of each group as it is 
needed, and in such a manner that it is received in drinking-cups only. 
There should be no water-buckets or other large vessels in which baud- 
kerchiefs, small ve!*tmentS| children's diajjcrs, etc., can be washed by the 
members of any group. 

{h) Immediately after being separated into groups in their respec- 
tive quarters, ever}- person under observation should be obliged to strip 
and get into a bath (a disinfecting one is preferable), and afterward be 
clothed with fresh , clean vestments from the skin outward. Every article 
of clothing previously worn should be taken away and properly dlain* 
fected. 

{%) Then all of the personal effects should be at once removed to a 




SPECIAL MEASURES AGAINST CHOLERA. 

separate building, washed (if possible), and tborouglily disinfected, or, 
if neeessar}', destroyed. After disinfection tliey should be temporarily 
returneil to the meml>ers of groups, when occasion requires a further change 

I of clothing. 
(k) Under no circumstances whatever should washing of clothing 
by tiiose under observation be pernjitted. All used clothing should he 
first thoroughly disinfected (by boiling, when possible), and then should 
be cleansed, the disjn lection and washing being done by a sullk'iently 
trained and absolutely reliable corps of employes supplied with adequate 

I appliances. 
(/) All those under ohser^^ation should be mustered in their own 
quarters, and be subjected to a close medical ins|3ection, while on their 
yVe/, at least twice every day, in order to discover and isolate, as soon as 

t possible, new cases which may develop ; and, of course, the clothing and 
bedding of these new cases should be treated without delay in llie manner 
already mentioned. In the meantime, a watch should l>e set ovlt the 
water-closets for the purpose of discovering oases of diarrha^a, and, when 
discovered, such cases should be temporarily separated from the rest, 
The}^ should receive judicious medical attention at once, and precautions 
shoidd be taken as if they were undoubted but mild cases of cholera. 

■ (m) The quarters should be kept thoroughly clean, and ever}' sur- 

■ face upon which infectious material could possibly lie deposited, includ- 
ing tlie floors, should be washed with a strong disinfectant twice duih', 
and oftener when necessary. Evacuations from tlic bowels shouhl be 
passed into a strong disinfeetatjt ; the hopp^^r of the closet should be 
then fluslied and finally drenched with a quantity of the same dis- 
infectant. 

(n) For the pmper attention to the sick, there should be two or 
more comi>etent and experienced physicians, assisted by asullicient corps 
of intelligent and efliciciit nurses, with hours of duty so arranged that a 
physician, with a sntllcient number of nurses, be in constant attendance 
in the wards of the hospital 

(o) For the pnmi[Jt recognition and separation of new cases, tlieir 
temporary medical at tent ion , the pruper treat men t of discovered cases 
of diarrhiL'a or cholerine and of other maladies, and the immediate cor- 
rection of ever}' insanitary practice or condition by constant, vigilant, and 
intelligent siqyervision, there should be at least two or more conipetent 
and experienced physicians, with hours of service so arranged that a pliy- 
sician is on duty night and day among those under observation ; svnd he 
should liave, subject to his orders at any and ever}' moment, a snfllcient 
and cttlcient corps of nurses and laborers to carry out properly and 
promptly his directions. 
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(p) In order to prevent tlie intermingling of the various groups, to 
enforce obetlience and order, find to make it absojutcly impossible forthe 
quarantined and tlieir personal erteets to have any comnmnication with 
the exterior^ a well-org:a nixed and stilliciently large police corps should 
patrol the borders of the stationvS and the bnildin^s day and night* 

(q) Any i^ronp anion<^ wlioni there have developed no new eases of 
cholera or of clujleraic diarrhoea, during the preceding eight or ten days, 
may be regarded an li arm less, and allowed to leave quarantine after each 
one is finally immersed in a disinfei-Ling bath and re-clothed with clean 
garments from the skin outward, the garments removed being destroyed 
or thoronphly diHinfeeted and cleansed, as already indicated- 

As yet no reference has been made to the crew, ship, and cargo. 
W!mt has been said of the treatment of those under observation applies 
to evei'y one of the ship's inhabitants. The observation, isolation, *and 
cleansing of the crew and their eiTects could safely he performe<l al>oard 
ship if necessary* The shi[> Hhf>uld be tborotighly cleansed and disin- 
fected, particular attention being given to the qnarlers of the emigrants 
and crew. 

AIDS TO QUARANTINE. 

In aiti of tlje nntioiial quarantines, sanitary inspectors are 
appointed by the Muriiie-IIospital Service at special points of 
danf^er, eitlier in tin? United States or abroad. Through the 
State IJcpartment consular uoHtication from foreign pjrts is 
received ref^idarly by maiU or, in emergency, by cable, and the 
iufurinatiou thus received, and tliat received irlso from home 
ports, is communicated, by the Jlarine-Hospitul Bni-eau, to all 
quarantine authorities and otliers, by means of a weekly publi- 
cation known as the '^Abstnirt of Sanitary Reports." 

An important source of information concerning tlie move- 
ments of vessels in every portion of the world is the -'Maritime 
Register," published in New York. The United States Col- 
lertors of Customs are efficient aids, having, by law, the power 
of search and detention of vessels, and having exceptional 
knowledge of the sanitary condition of the shipping at tlieir 
res[>ective ports. The Revenue-Cutter Service, a national coast 
patrol, renders efficient aid, and the light-house establisliment 
and coast siuvey render valuable assistance in locating and, 
buoying the anchorages. 
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Finally, the Marine-Hospital iSer\ice, having, besides the 
quarantines, the care of the sick of the merchant vessels of the 
United States, with 126 physicians stationed at all the larger 
and nKiny of the smaller ports, is ready at a moment's notice to 
extend indefinitely its quarantine service. To tlie surgeon- 
general of tliis service, at \\'aslungtoa5 are entrusted all national 
quarantine matters, 

INLAND QUARANTINE. 

Under Inland Quarantine will be mentioned Tlie Sanitary 
Cordon, Camps of Probation, Hailroad Quarantine, Disinfection 
Stations, and Inspection Service. 

The Sanitary Cordon* — This consists of a line of guards, 
military or civil, tlirown around a district or locaHty, eitlier to 
protect tlie siunc from the surrounding country when infected, 
or to protect the surrounding coimtry from the infected district 
or locality. \A'hen a given locality is infected, and the adjacent 
territory is regarded as suspieious, it may be necessary to establish 
a double cordon, the first one embmcing the wliole suspected 
territory at its outer edge, the second investing more closely the 
well-defined hifected locality. After the expiration of a sufficient 
time to prove that the ai-ea between the cordons is not infected, 
or has been clnired of infectioiu the first cordon may be re* 
moved. Hospitals and camps of probation may he necessary 
adjuncts to the cordon. The most noted example of the sanitary 
cordon is found in the history of the plague epidemic in llussia 
in 1H7<S. A colony on the river Volga, called Wetljanlvaja, with 
a ]K>pulatiou of 17(M) inhabitants, iK^came infected with the 
Orienbd i>lagiie, which extended to tin* n*'ii*;hboriug villages. A 
inilitaiT cordon was made to embrace all the infected district, 
H The inhabitants of the focus of infix^tion, Wetljankaja, were 
removed, property appraised for re-imbursement I>y the gnvern- 
i ment, and the village burned. An additional cordon was tlu'owii 
H around Zarizin, a neighboring commercial city of importance 
H and terminus of the Russian railway system. The cordons wr*re 
H maintained several months, and the plague was stamped out 
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(See Abstract Sanitary Eeports^ vol i [Bulletin's], page 78.) 
Tlie sanitary cordon is the customary method of preventing the 
spread of epidemic disease in the eastern countries. 

Iti the United States, when yellow fever prevailed in Pen- 
sacola in 1882, to the extent of 2200 eases, the navy-yard 
reservation, whose boundary-line is within two miles of the city 
limit, with a population of about 1500, was successfully guarded 
by means of a cordon and non-interrourse* 

The followuig year, 1883, tlie navy-yard itself was infected, 
and a cordon was thrown aroimd it to protect tlie city of Pen- 
sacola, and was maintained for a period of sixty days. This 
cordon was under the management of the Surgeon-General of the 
Marine-llospital Service, aid having been rerpicsted of tlie na- 



tional 



government. 



The Collector of Customs of Pensacola 



was made tlie agent to execute the orders of the Marine-Hospital 
Bureau, and to the president of the local Board of Health was 
enfrn^ited the immediate command of the Hue and guards. The 
cordon entirely surrounded the laud bouiulary of tlie naval 
reservation. , Its line was four miles in leiigtli, one mile of it 
through a dense thicket, and was marked by blaxed ti'ees and 
flags. Forty men were employed as guards, an equal number 
being selected from each of the two political parties. Two cap- 
ttiins were appointed, and were obliged to supervise the line 
night and day. 

The sentinel posts w^ere furnished with tents, and two guards 
were allotted to each post, taking alternate watches of four 
hours each. A detention or probation camp was established 
and placed in charge of a physician, where persons wishing to 
leave the reservation were obliged to pass a probationary period 
of twenty days. Not more than half a dozen persons were 
reccivetl in this camp. The government expended about 
$20,000 in these restrictive measures, whicli were entirely suc- 
cessful. Not one person got through the cordon line. The 
success was due largely to the thorough discipline maintained 
bv the Collector and the President of the Board of Health. 
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YeUoU' Fever Cordon hi Texas. — In 1882, yellow fever pre^ 
vailing in Mexico along the Rio Grande, and in Browus^ ille, 
B^exas, a sanitary cordon was established by the Surgeon-General 
of the ilurine-llosjjital Service, on request of the Giovernor of 
the State, extending along the line of the railroad from Corpus 
Chrisli, on the Gulf of Mexico, inliuid to Laredo, on the liio 
Grande. This line was 180 miles northeast of Brownsville, the 

P triangular territory thus hemmed in by the cordon on one side, 
the Kit> Grande on another, and the Gulf on tlie third, being all 
suspected territory, altliough the lever prevailed in only one 
corner of it, viz,, in Brownsville. All persons w^ere detained at 
least ten days at the cordon before being allowed to pass north- 
ward, — a period of probation to insure that no one having the 
disease shoidd carry it farther north. As soon as [)racticable 
another cordon was CNtablished much nearer to Brownsville, 
only 30 miles from it, the line extending from the mouth of tlie 
Sol Colomdo, on the Gulf of Mexico, to Santa Maria, on the 
Rio Grande. A Her a time sufficient to prove that no more 
iever prevailed between the two cordons, tlie first one was 
removed. Within the second line, where the fever prevailed, 

> chiefly in Brownsville, a hospital was estabHshed and dispensa- 
ries opened for the gratuitous treatnu*nt of all applicants. 
Upon the Mexican side of the Rio (jiande the fever con- 
tinued to spread northwardly, and, in order to oppose it, still 
■another cordon had to be established on the American side of 
tlie ri\'er, extending from Santa Maria on the south to Laredo 
on the north, a disUiuce of 500 miles. Three hundred guards 
well mounted (Texan cow-boys) were employed in this cordon, 
and, w^hile the disease was being stamped out in Brownsville, 
any further importation from Mexico was thus prevented. In 
Mexico the fever continued to s[>read until the authorities finally 
^ttdopttul measures similar to the above. 

I Much violent hvnguage has been used concerning the hard- 

ships imposed by the sanitary cordon, but in the presence of an 
^epidemic the authorities who are responsible need to pay more 
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heed to tlie efficiency of the cordon than to individual com- 
plaints. It should be borne in nund that the sanitary cordon is 
lint intended to bottle up all the people who are caught within 
an infected district On the contrary, it is intended as a means 
of exit to those who will not carry with them contagious disease] 
to the people beyond. 

The cordon, then, imposes simply a period of detention 
corresponding to the incubative period of the prevailing disease. 
Ample preparation must be made for housing and leeding, in 
camps or otiier quarters, persons awaiting the expiration of the 
detention ]>eriod; and hospitals must be provided for the treat- 
ment of those who develop sickness. Provision must also be j 
made for the disiniectit)n of suspected baggage. 

Camps of Proisation. — Camps of jn'obation or detention 
should be established with all the precision of arrangement 
and regard for site, water, and drainage that pertain to a military] 
camp- Every effort should be made to make the camp as com- 
fortable and cheerfid as possible, and to this latter end amuse- j 
ments ami entertainments such as might be suggested by the I 
campers themselves should be encouraged. Every necessity in] 
the matter of food, bedding, and the ordinary comforts of lifei 
should be auticipatiHl to prevent any just cause of complaint. , 
Sucli a natural division uf the inhabitants should be made as' 
seems desirable at the time, those of equal intelligence and 
relinement naturally seeking each other's company. The greatest J 
concern is to prevent the camp itself from becoming irrfected. 
To this end do li^iggage sliouUl lie allowed w ithin the camp 
boundary without previous disijifeetion ; and every refugee 
should be examined by a physician before being admitted to the 
camp. No one should be received who does not intend to pro-i 
cced to an uninfected locality uf\vv hts probation. In other 
wonis, a camp of probation should not be used as one of 
refuge. 

Tlie camp must be siuTounded by guards to ]n'event egress 
or ingress, excepting through the established portuL At least 
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twico or three times in the twenty-four hours fill refugees should 
be inspected in their qn?irlcrs, and any case of sickness at onoa 
be isolated and watched until the diagnosis is certain. If the 
case is one of the prevailing disease, the patient must be re- 
moved immediately to the hospital, which slioidd be at a safe 
distance, half a mile or more, irom the camp. Before leavuig 
the camp, each refugee's clothing shoidd be fumigated, and he 
should be given a certificate that he has passed the required 
period of probation. A clear distinction must be made between 
camps of probation and camps of refuge. Camps of refuge are 
simply residence c^mps established to receive the population of 
an infected community when it has been determined to depopu- 
late the infected district. 

Depopulation of a house, a block, a district, or a whole 
city, if possible, the people moving into camps, is now recog- 
nized as a valuable means of controlling an epidemic ; and 
there may be either camps of probation or simply camps of 
refuge, or both, according to the requirements of the situation. 
Camps of refuge, in connection with depopulation, were sug- 
gested by the late Surgeoii-General Woodworth, in 1878, and 
the measure was practically carried out at Memphis, in 1879, 
by the establishment of Camp Mitchelh '^ But the establish- 
ment of a camp to wliirh persons from infected points could go, 
be kept under observation a sufficient lengtli of time to demou- 
stmte they were not infected, have their baggage disinfected, 
and be given /free pratique,' is apparently a new departure in 
inland quarantine." 

Camp Perry, Fla. — Such was Camp Perry, Florida, de- 
scribed by the surgeon in charge, W, H. H, Hiitton, in the 
Marine-Hospital Service Report for 1889, The site was admir- 
ably chosen by Passcd-Assistant^Surgeou John Guitems, upon a 
bluff on the south side of St. Mary's Kiver, the dividing line 
between Florida and Georgia, about forty miles north of Jack- 
sonville, Fla., which city was in the throes of a yellow-fever 
epidemic. The camp was opened August 20, 1888. It con- 
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sisted, in its completed stage, first, of 50 wooden cottages built 
elsewhere and tmiisported on cars. Their dimensions were 12 
feet by 10, and 10 feet in height, constructed of plain lumber,.! 
with cracks battened, and windows on each side with swinging 
sliutters. Each held four cots, chairs, and toilet-stand, while 
unused clotlnng was neatly arranged on the rafters above. 
Besides the 50 cottages there were a quartermaster and guard- I 
house, commissary building, dining-room, and kitclien, and 
laundry, built of rough lumber; 2 Ducker portalde barracks, 
each 18 l>y 35 feet, provided with 12 beds each, and 850 tents, 
used principally by the single men, tlie employes and guards, 
and the colored refugees. The camp was laid out and it5 
military^ discipline established under the tem|>omry jx^rsonal i 
command of Surgeon-General Hamilton. So far as known this 
is tlic first camp of the kind ever established, at least in the 
United States. The cottages were armnged in a quadrangle i 
around a parade-ground two acres in extent, and the tents were 
an^anged in streets and alle)'s in tlie rear of the cottages. The 
accommodations were sufficient for 600 people, and extra tents 
were on hand so that if required 1000 pcTSons could have beenj 
provided for, or 3000 per month, allowing for only ten days' 1 
detention of each person. Two hundred hospital- tents will 
accou]modate 1200 people comfortably, according to Sin^geon 
Hutton, who states that the small A-tents arc unsuited for 
women and children, but will answer for men or boys. Wire- 
mattress cots should be provided. The marine^hospital officerl 
at Savannah, Ga., was the purchasing agent for the camp, and 
promptly forwarded all subsistence supplies on requisition by 
mail or telegraph. 

Discipline of the Camp. — On arrival of a train, each pas- 
senger was personally examined by a physician, his health* 
certificate scrutinized, and he was made to await the examination 
of others. Hand-bags, clothing, and loose wearing-apparel 
were left in the baggage-car for disinfection. The refugees wei 
then marched to the quartermaster's room for registmtiou an 
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assi2:nment to quarters. On first arrival they were placed in the 
southern part of tlie camp, and in two days, there being no 
sickness, were moved forward several cabins, and this progress 
sion was re{K>ated until the time for discharge. 

Twelve guards were employed, under the command of a 
captain, and were divided into squads of four eacli. The 
schedule was so arranged that eacli guard was on duty two 
hoiu's and off duty four. 



A bugler announced the several calls as follows : — 



5.30 A.M., . 


. lleveiHe. 


6.00 A.M,, . 


. Breakfast, employ <^8* 


t, 00 A.M., . 


. Breakfast, guests. 


9.00 A.M,, . 


. Surgeon's call and inspection. 


2.00 M,^ . 


. Biimer, employes. 


1.20 P.M., , 


. Dinner, guests. 


4.30 r.M., • 


, Surgeon's call and inspection. 


5.30 P.M., . 


, Supper, guests. 


6.00 P.M., . 


* Supper, employ^^s. 


6.30 P.M., . 


Retreat and change of guard. 


9.00 P.M., . 


. Retiring tups. 



t^ The yellow-fever hospital-camp, under the special charge 
of Dr. Feget, was located oiie-half mile from tlie probation 
camp. It consisted of 2 fmme buildings, 2 hospital and 12 
H smaller tents, arranged in a double-crescent shape, the avenue 
i in the middle presenting an attmctive apixni ranee. 

I Of the 12 small t-ents, 4 were for nurses, 3 for employes, 

2 for convalescents, and 1 each for drug-store, stomge- and 
dead- house. One of the hospital-tents was used as a dining- 
room for employes, convalescents, and parents of the sick. 
Tlie hospital was establislied September 3, 1888, and be- 
tween that date and November 24tli 35 cases of yellow fever 
were admitted and treated, 3 died, and 32 were discharged. 
Twelve liundred and eleven refugees were received into Camp 
Perry, nearly all of whom were from tlie infected district of 
Jacksonville, 

Thirty-five cases of yellow fever were caught by the ten 
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days' detention, but no case of fever was contracted at the camp, 
and of the 1208 rerugecs who passed the required detention and 
proceeded to different parts of the country, so far as known, not 
one suhsequentiy developed or carried the disease elsewhere. 
The general plan of the preventive measures adopted during this 
epidemic will be described under Railroad Quarantine, 

Railroad Quarantine, Inspection Service, and Disin- 
fection Stations. — Railroad quarantine, disinfection stations, 
and inspection service may be described by a brief aecotuit of 
the actual measures of this nature, made use of during the 
yellow-lever epidemic in Florida in 1888, of which Camp Pern\ 
just described, was an important adjunct, (For details, see 
annual reports marine-liospital service^ 1888 and 1889.) 

The Governor of Florida made application to the national 
authorities, July 16th, for aid, and it was determined to prevent 
further spread of the disease by disinfecting all baggage from 
infected localities before permitting its transi>ortation into other 
States, and by enforcing upon all |>ersons from infected localities 
seeking to leave the State a probationaiT detention of ten days. 

Accordingly, disinfection-stations were established at two 
points, through which all persons leaving Florida by rail were 
obliged to pass. One of these was at Live Oak, in Northwestern 
Florida ; the other at Way Cross, Georgia, near the boundaiy- 
line of Northeastern Florida. Tlie only other means of egress 
from the State was from tlie sea-ports; but healthy sea-ports 
maintahied a vigorous quarantine against people from the in- 
fected districts, and infected sea- ports were not visited by the 
steam-ship lines, because their vessels would thereby be made 
liable to quarantine detention at other ports. Tlie fumigation 
of baggage at Live Oak and Way Cross was accomplished by 
means of box-cars specinlly prepared, and subsequently in 
warehouses, the agent being sidphur dioxide. 

Regarding persons, the inspectors, properly uniformed and 
wearing official shields, boarded the trains when the latter arrived 
at the inspection-stations, and demanded of each passenger a 
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certificate, showing where he had been dnring the previous ten 
days, which certiticatc was considered valid only when it bore 
the seal or signature of some officer of health, or recognized 
municipal authority. The inspectors themselves were kept 
informed regarding all infected or siispected localities, and a 
person coming from such locality was either made to return to 
it, or given the option of going to the camp of probation, there 
to spend the ten days' period of probation before being allowed 
to enter other States. 

This was Camp Perrj% previously described, located 38 
miles south of the Way Cross Station, and 40 miles north of 
Jacksonville, w^here the epidemic prevaOed chiefly. All egress 
from Jacksonville wms, perforce, through Camp Perry and its ten 
days' probation. 

Tills camp was a means of protecting not only other States, 
but the uninfected portions of Florida itself, more particularly 
Southern Florida, whose health authorities refused to admit 
within their limits the refugees fi'om the infected districts unless 
they had passed the period of probation at Camp Perr}^ To 
assist in this protection to Southern Florida, no person was 
aUowed to hoard a south-bound train between Way Cross, 
on the north, and Orange Park, a station 20 miles south of 
Jacksonville. 

Moreover, through south-bound trains w^ere boarded at 
Way Cross, and all passengers comi>elled to furnish evidence of 
coming from healthful localities. The evidence consisted of 
certificates from local authorities, baggage-checks, or railroad- 
tickets showing they were purchased in the North, and in some 
instances letters showing by the superscription and stamps where 
the person had been. 

No train, excepting the special government train, was 
flowed to stop at Camp Perry. A government train also 
nrried those wlio had passed the period of probation from Camp 
Perry to a point 3| miles distant, Folkstone^ where they were 
transferred to a regular train running as far north as Way Cross, 
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Ga., where another transfer had to be made to a regular north- 
bound train. No Florida passenger-car was allowed to go north, 
and more than 1000 baggage and freight cars were disinfeeted 
by government officers before being allowed to leave the State. 

The methods of railroad quarantine may also be studied 
in a review of the action taken to prevent the introduction of 
small-pox into the United States from Canada, where it prevailed 
extensively in the fall and winter of 1885, and January and 
February/ 1886. 

The following regulations were issued by the Surgeon- 
General of the Marine-Hospital Service, October, 10, 1885: — 

Tlie aet approved April 29, 1878, entitled, *^ An act to prevcDt the 
introduction of contagions or infections diseases into tlie United States^" 
provides that no vessel or vebicle coming from any foreign port or 
countr3* where any contagious or infectious disease exists, or any vessel 
or vehicle conveying persons, merchandise, or animals affected with any 
contagious disease, shall enter any port of the United States, or pass the 
boundarj^'line between the United States and aii}^ foreign country, except 
in such manner as may be prescribed umlcr said act. 

Attention is now directed to the prevalence of the contagious and 
infections disease of small-pox in Montreal and other places in the 
Dominion of Canada, and the law referred to is held to apply alike to 
trains of cars and other vehicles crossing the border, and to vessels 
entering ports on the northeni frontier. 

Because, therefore, of the danger which attaches to the transporta- 
tion of persons and baggage, and articles of merchandise, or animals, 
from the infected districts, the following regulations are framed, under 
the direction of the Secretary of the Treasury, and subject to the 
approval of the President, for the protection of the health of the people 
of the United States against the daiiger referred to : — 

1. Until further orders all vessels arriving frtjm ports in Canada, 
and trains of cars and other vehicles crossing the borderdine, must be 
examined by a medical Inspector of the Marine-Hospital Service before 
they will be allowed to enter the United States, unless provision shall 
have been made by State or municipal quarantine laws and regulations 
for such examination. 

2. All persons arriving from Canada, by rail or otherwise, must be 
examined by such medical inspector before they will be allowed to enter 
the United States, unless provision has been made for such examinatioD. 



INLAND QUARANTIlfE. 



403 



I 

ft 

ft 

I 



3/ All persons coming from infected districts, not giving satis* 
factory evidence of proteutioD against sraalUpox^ will be proljibited from 
proceeding into the United States nntil after sneh perio<l ns tlie medical 
inspector, the local quarantine^ or other sanitary ofiilcer duly authorized, 
may direct. 

4. The inspectors will vaccinate all unprotected persons who desire, 
or are willing to submit to^ vaccination free of clmrge. Any such person 
refusing to be vaccinated shall be prevented from entering tlie Uniteii 
States. 

5. All baggage, elotbing, and other eflects, and articles of mer- 
chandise, coming from infected districts, and liable to cany infection, or 
suspected of being infected, will be subjected to thorough disinfection. 

6. All persons showing evidence of Imving Imd smfiU-pox or vario- 
loid, or who exhibit a well-defined mnvk of recent vaccination, may i>e 
considered protected, but the wearing-npparel and baggnge of such pro- 
tected persons who may come from infected districts, or have been 
exposed to infection, will be subjected to thorough disinfection aa above 
provided. 

7. Customs officers and United States medical inspectors will con- 
sult and act in conjunction witli autliorized State and local health author- 
ities so far as nm^^ be practicable, and unnecessary detention of trains or 
other vehicles, persons, animals, baggage, or merchandise, will be avoided 
so far as may be consistent with the prevention of the intmduction of 
diseases dangerous to the public health into the United States. 

8. Inspectors will make full weekly reports of services performed 
under this regulation, 

9. As provided in Section 5 of said act, all quarantine officers or 
agents acting under any State or municipal system, upon the application 
of the respective State or municipal autlioritieSj are em|>owered to en- 
force the provisions of these regulations, and are hereby authorized to 
prevent the entrance into the United States of any vessel or vehicle, 
person, merclmndise, or animals prohibited under the act aforesaid, 

10. In the enforcement of tliese regulations there shall be no inter- 
ference with any quarantine laws or regulations existing under or to be 
provided for by any State or municipal authority. 

The following are the special instructions for the guidance 
of saiiitary inspectors, issued by Surgeon II. W. Austin, in 
charge of the inspection service on the Canadian frontier from 
Buffalo, N. Y., to the Atlantic coast during the epidemic above 
referred to (See Marine-Hospital Report, 1886): — 
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Regulations for Sanitary Inspectors. 

The following instructions will be observed b}' tUesanitniy inspector 
on the following-mentioned nii I ron-ds crossing the Unitcfl States boundary- 
line, VIZ,, the Grand Trunk Rrtilwriy^ ut Rouse's Point, N» Y., and 
Inland Pond, Vt. ; the Passumpsic Railroad, at Newport^ Vt. ; the Cen- 
tral Vermont Railroad, at Hightj^ate Springs or Saint Albans ; the Canada 
Atlantic, at Rouse's Point, N. V. ; and the Southeastern Railway, at 
Rich ford, Yt. :— 

All persons bound for the United States coming from Montreal, or 
other places in Canada where emall-pox prevails, must produce satisfac- 
tory evidence to the inspector that they are protected by a recent vaccina- 
tion, or submit to this operation before they are allowed to cross the 
boundary-line. 

Inspectors will vaccinate all im protected persons free of cbarge. 

Persons coming from Montreal, or suburban villages, will l>e car«- 
fnlly questioned as to their rei^i deuce, whether small-pox baa occurred in 
their families, or whether they have been in contact with the disease. 

Inquiries should also be made relative to their baggage, whether it 
consists of bedding, household gooils, etc., likely to be infected; and if 
any person or article of baggage is considered by the inspector infected 
or likely to introduce the disease into the country, he or it should not be 
permitted to cross the line into the United States. 

Yon may consider i>ersona protected who may show evidence of 
having had the small-pox or varioloid, or who exhibit a well-^lelined mark 
of vaccination. Accept as evidence of protection a certificate from any 
pliysician in good standing that the pcrj«on presenting the same has been 
flucceasfully vaccinated* Should you doubt the validity or authenticity 
of the certificate, you may refuse any such person presenting the same 
the privilege of crossing the border unless he submits to vaccination. 
Baggage known to liave come from any infected district, and Ix^lieved to 
be infected, will be tlioronghly fumigated with sulphur at Konse's Point, 
Saint Albans, Richford, Newport, and Island Pond. 

Weekly reports should he made to Surgeon H. W. Austin, United 
States Marine-Hospital Service, Burlington, VL, of the number of trains 
inspected J onniber of persons examined, number of persons vaccinated, M 
number of pieces of baggage fumigated, and any other information 
relative to services performed by the inspector. 



It will be observed that all the railroads, five in number, 
over which passengers or freight might be broujjbt direct from 
Canada into the New England States were guarded. 
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Besides the line commarided by Surgeon Austin (Atlantic 
coast to Buffalo), another line was under the direction of Passed- 
Assistant^Surgeon Wheeler, at points east of Buffalo, and still 
another on the Michijican frontier, under command of Surgeon 
W. H, Long. These hues were established at the request and 
with the co-operation of the autliorities of the respective States. 
Thirty-six inspectors were employed at 37 stations, who exam- 
ined 49,631 persons on railroad-trains, vaccinated 16,547, and 
detained or sent back 603. The contents of more than 7000 
pieces of baggage were disinfected. The measures taken were 
successful. 

The following are the mles for railroad quarantine adopted 
by the Quarantine Conference held in Montgomery, Ala,, March 
5th to 7th, 1889:— 



1. Qimrantuie slioald not be made against tLVij place until it is 
officially kiiuwii that yellow fever or other infectious or contagious dis- 
ease exists fit such place, 

2, Only competent physicians should be put in charge of quaran- 
tine stations, and ouly thoroiighly-quaLifled persons should be employed 
as inspectors on railway4niint^, 

3. Quarantine stations located on railroads should be established 
at convenient pioints, on one or both sides of a town or station, as may 
be deemed iieces8ar3\ 

4, If an epidemic of yellow fever or other infectious or cDutag:ious 
disease exist at a towu or stiitiau, trains carry i tig passengers or freights 
should be required to pass through the limits of such towns or stations 
at a speed of not less tlmn ten miles per hour, without stopping at sueU 
towns or stations, but should stop at tlie quarantine station, 

5. Passengers to or from sucli infected point should only In^ received 
or delivered at the quarantine statiou, under the supervision of the quar- 
antine ottk'cr in ciiarge of the station. 

6, Railway-tickets may be sold to persona leaving an infected place 
to any point willing to receive them. 

7, All baggage from any infected point should be pro|>erly disin- 
fected. 

8. As far as practicable, the aame rules proposed for railroads 
should be applied to veaaels of every kind, stage-coaches , or other means 
of travel. 
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9 The passage of railroad-trains tbroiigh any point on the line of 
road, whether infected or not, should not be prohibited by any quaran- 
tine regulations. The conductors of passenger-trains should close the 
windows and ventilators and lock the doors of cars passing through any 
place where a tmin is not permitted to stop, 

10. All freight to any infected place should be delivered either at 
the quarantine station or the nearest railwa^'-station to such infected 
point where it can be properly cared for. 

11. All mail-matter Irani any infected place should be pn>i>erly 
disinfected by tlie United Stiites Government j and mail-matter intended 
for infected points should be put olf the trains at tiiequarautine stations. 
The United States Government should instruct postmasters to receive 
and deliver mails at such quarantine stations, 

12. Railroads and express companies may receive for transporta- 
tion from any infected pUce, <luring the time such infection exists, any 
merchandise or traftlc consigned to places willing to receive it. 

13. State authorities sbould employ competent persons on passen* 
ger-trains as inspectors of passengers, baggage, aud express matter, as 
additional precaution; but the fact of inspectors being on such trains 
should not relieve trains carrying passengers or express matter or 
baggage from stopping at tpunantiue stations for such inspection as the 
officer in charge may determine to be necessary. 

14. It is recommeuded that all quarantines, as far as practicable, 
should l>e uuiform in tlieir requirements aud operations, which will 
greatl^^ contribnle to the prevention of panics, and tend to allay un- 
necessary excitement and fear on the part of tiie people. 

15* The form of health certificate adopted by the Quarantine Con- 
vention, bell] at Montgomery, March 5, 1889, should be prepared for 
health oflicers to issue to such persons as may be found entitled to re- 
ceive the same. A copy of this certificate should he printed with these 
rules, and conspicuously posted at railway -stations, 

16, It is the desire and inteutiou of heaUb authorities, as far as 
practicable, to tbrow every safeguanl around the i>ublie hesdth of all 
localities. Muiiicipal, county, and State authorities are expected to 
co-openite in every |Jossihle way with health ollicers located in towns, 
villages, and cities, and in charge of quarantine stations, to enable them 
to prevent the introduction or spread of yellow fever or other infectious 
or contagious diseases. 



It was also resolved by this conference that the best form 
of disinfectant for personal baggage is moist heat. 
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COEBELATION OF MUNICIPAL, STATE, AND NATIONAL QUARANTINE 

LAWS, 

As shown In the foregoing pages, quarantines are admin- 
istered under three forms of government, — local, State, and 
national, A vessel arriving at a given port may be refused 
permission to discharge cargo by authority of either a national 
statute, a State law, or a city ordinance. At Brooklyn, for 
example, if the United States officers should consent to a vessel's 
entry and discharge, restraint could still be imposed by the State 
officers; and if the latter also should consent, the city author- 
ities could still prevent. In some instances, as at Philadelphia 
and New Orleans, municipal officers are included in the State 
quarantine boards, and harmony of action between city and 
State is thus assured. But, unfortunately, there are still a few 
States which exercise either little or no supervision of quaran- 
tines* so that a county or village quarantine may be purely a 
local affair conducted without regard to neighboring counties or 
viikges or to the rest of the State. It is this form of quaranthie 
which, in times of epidemic and imviic, lias for so many years 
wrought untold misery, which has given rise to the shot-gun 
quanmtines, checlied all the currents of trade and social inter- 
course, arrayed comity against county, viUage against village, 
and turned the band of neighbor against neiglibor in a ferocious 
struggle to ward off the |X'stilence, 

Instances of this form of quarantine were numerous in the 
Southern States during tlie yellow-fe\'er epidemic of 1 878, when 
the policy of non-intercourse between couimiuiities was so rigidly 
enforced that many were cut off from subsistence supplies, and 
there was danger of starvation* 

Much has been written upon the folly of the shot-gun 
quarantines, yet communities employing tliis method have, under 
their peculiar circumstances, acted wisely, and the results, as 
compared with tliose of similar communities neglecting this 
method, have demonstrated its merit Tlie blame for all the 
hardships and suffering entaded is to be laid upon those whose 
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business it is to make the laws of the State. In the States in- 
dicated there wem no State boards of health, or thev were 
clothed with but little authority, or, being formed in conjimction 
with the board of some principal sea-board city, gave little atteu- 
tion to inland districts. 

The most recent ilhistration of the difficulties made by 
local quarantines, without State supervision, ^vas in Florida 
during the yellow-fever epidemic of 1888, when the whole 
State, there being no central sanitary authority^ was in confusion 
through the enactments of village, county, and city boards of 
health, all acthig independently, with no common plan or guid- 
ance. Wlic n hnalh , by request of tlie Governor, the Unitrd 
States authorities assumed control, the petty enactments of these 
small local boards, and their adherence to their rights, gave 
great trouble to the government officers, some of whom ex- 
perienced great delay and personal bardshi[)s in getting through 
the local Unes to the points of danger and activity to which they 
had been ordered. This epidemic demonstrated clearly the need 
of a State board of healtli, Avhich the Legislature has since 
established. State boards of health do not do away with local 
boards, but make them work in harmony on broad plans laid 
down in the interest of all. 

But there are States which yet have no boards of liealth, 
where, in case of epidemic, the old confusion miglit arise were 
it not for a new exercise of power on the part of the national 
government, made possible by the Act of Congress, approved 
March 28, 1890, known as the Interstate Qaarantine Act, to 
which further reference will he made, 

?Iaving shown the necessity of State supervision over 
viUage and county quarantines, it is now pertinent to consider 
the relation of the States to one another. Theoretically, in 
maritime quamntine, tliere is opportunity for clashing. One 
State might be very rigid in its exactions, wliile a neighboring 
State, owing to financial stringency, indiffereniT* or a desire to 
divert the commerce of the first to its own ports, might be very 
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lax. On this account, and to secure tmiformity of procedure, 
it has been urged that all maritime quarantines sliould he given 
over to the national goveniment. It is not intended to enter 
into this subject exliaustively, but it may be remarked that 
practicitlly there is httle clashing between the State maritime 
quarantines; and that, while the national government could 
readily and effectively conduct all the more important quaran- 
tmes upon the coast, to establisli or nuiinttiiu the very numerous 
smaller ones would be an excess of responsibility and labor. 
Moreover, it w^ould seem that the people of each section are 
best qnaliiifxi to judge of measures of protection required by 
their own pL'Culiar surroundings ;' and if they WTre not it mig!:t 
still be a questionable public pohcy to reheve tlie State govern- 
ments of this sanitary res[>onsibihty, and encourage thus a weak 
leaning upon tlie national government* But anotlier view of 
the matter is had from the stind-poiut of tlie interior States. 
The interior States are as much interested in the efficiency of 
quarantine at New York or New Orleans as are tlie cities 
named, for fomites failhig of proper disinfection at these points 
are rapidly carried to uuunuerable localities in the interior. 
Thus, in a measure, the people of the whole interior are de- 
pendent upon these quarantines, that is to say, upon the legis- 
lative liberality of the States in question, and the efficiency of 
their executive officers. 

Should, however, there be a persistently lax maritime 
quarantine on the part of a State, the interior States could 
maintain inland quarantine against the offending one, and by 
thus Restricting its commerce comi>cl a greater efficiency. 
Should an epidemic disease obtain lodgment in a St^ite the 
lltiiers may, and fii?qnently do, quarantine against it. In the 
Soutliern States particularly the interruption to interstate com- 
merce has been frequent by reason of quarantines. The effect 
of this has been beneficial in that it has stinmlutol the health 
authorities in their efforts to exclude epidemic diseas*?. But if 
there is danger of the spread of cholera, yellow fever, small* 
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pox, or plague from one State to another, the national author- 
ities, by virtue of the interstate quarantine act, may adopt the 
necessary preventive measures* 

The relation u hicli the national government has alwTiys 
borne toward the States in the matter of qnarantine is that of a 
powerful ally, in the absence of local qnarantine assuming 
jurisdiction, giving aid, wlien requested, to weak quamntines, 
and esbiblishing quarantines at points^ as the Delaware Break- 
water and Cape Charles, where one estabHshment ser\^es for the 
protection of several States. All national quarantines have been 
located by the request or ready assent of the States in proximity. 

While it has been urged that quarantine is a function of 
the general government by reason of the constitutional right 
of Congress to regulate commerce, the other theory has pre* 
va|led, viz., that it is a police powTr appertaining to the State, 
The first quarantine law^s were enacted by the States or colonies, 
by JIassacliusetts, for example, as early as 1648. 

A resolution looking to the national control of qnarantine ' 
was offered in the Fourth Congress, April 28, 1796, as follow*s: 
*' Jie^ohed^ That the President of the United States be authorized 
to direct sucli qnamntines to be performed on all vessels from 
foreign countries arriving at the ports of the United States as 
he shall judge necessary." Tins resolution failed to pass, but 
one was adopted antliorizing the President '4o direct the revenue 
officers and the officers commanding ports and revenue-cutters 
to aid in the execution of quarantine laws, and also in the 
execution of tlie health laws of the States respectively, in such 
manner as may to him appear necessan/' From tlytt time 
until the passage of the interstate qua mn tine act of 1890, tliere 
was no national quarantine legislation that was not distinctively 
and only in aid of State laws. 

With regard to quarantine fees, how^ever, without which 
many State and local quarantines could not be maintained, it is 
noticeable that Congress, while not forbidding their exaction, de- 
clares, in Section 4792 of the Revised Statutes, that '* notliing in 
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this Title sluiU enable any State to collect a duty of tonnage or 
impost without the consent of Congress/' The iiilerunre is 
that Congress, in its constitutional power to regulate commerce, 
is unwilling to formally surrtmder this riglit. 

The riglit of the State to impose fees has been affirmed^ 
however, by the Supreme Court of the United States, 

Before extending quarantine aid to a Slate it is tlie custom 
of the government to obtain a formal request from the Governor 
or State sanitary autliorities. The agent of the government is 
the Surgeon-General of the Mariiu^-IIospital Service, who 
assumes then tbe direction of expenditures and measures. 
When necessary the employes, Siinitary guards, etc,, of the 
Marine-Hospital Service are given a proper legal looting by 
being sworn in as State or local officers, deputy sheriffs, etc., 
and likewise under the law State officers may be endowed with 
the authority of United States sanitary officers. In this manner 
tbe national and State autliorities work together luirmoniously. 
Following are the United States quarantine laws in full: — 

UNITED STATES QtTARANTINE LAWS AND KEGULATJONS. 

Section 47 92, Revised Statutes of the United States. 
Tlio quamiitinos and other reHttmints estaiilisiieil by the health laws 
of an V StjiU% ves^peetiiii^ any vessels arriviiii^^ in, or Ijound to, any jiajt or 
distPiet thereof, shall l>e dn\y observed by the officers of tlie customs 
revenue of the United States, by tlie masters mul crews of the Bevorsil 
reveiuie-eiittt-n'H, and by the military ollleurs eomtmnulin^ iu ituy tort or 
station ii|>on tlie sea-coast; and all snch oflieers of the United States 
sliall faithfully aifl in tlie execntlon of sueli qunruutinet^ and health laws, 
according to their ret^peetive [»o\vers and within their rea|)eclive precincts, 
l^d as tliey ^hall be directed, from time to time, by the Secretary of the 
"Treasury. But nothing in this Title shall enable any State to collect a 
duty of tonnage or impost without the consent of Congress, 

pTATlONAii QUARANTINE ACT. 
AN ACT to preveat the latnxlueUuii of coutagiotu or luTctctioiu diteaaeii Into the 

Uniu*a SiiiU*». 
Be it enacted by the Senate and Bouse of RepreBentatives of the 
United Slateg of America, in Con^jress aHaemhled, That uo vessel or 
vehicle coming from any foreign port or country where any contagious \ 
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or infectious disease may exist, and no vessel or vehicle conveying any 
person or persons, inert-lmiulise, or animals infected with any iufeetious 
or contagious disease, shall enter any port of the United States, or pass 
the boundary-line lietween the United States and au}^ foreign country, 
contrary to the qoarrintiiie laws of any one of said United States, into 
or through tlie jurisdiction of which said vessel or vehicle may pass, or 
to which it is destinetl, or except in the manner and subject to the regnla- 
tions to be prescribed^ as hereinafter provided. 

Sec* 2. Tlnit whenever any infections or contagious disease shall 
appear in any foreign port or coinitry, and wdicnever any vessel shall 
leave any infected foreign port, or, having on board goods or passeugei^ i 
coming from nny place or district infected with cholera or yellow fever, 
shall leave any foreign i)ort, bound for any iJort in the United States, the 
consular oftlcer, or (Jther rcpresentntiveof the Ujiited States at urneurest | 
such foreij^ii port shall immediately give information tliereof to the 
Supervising Surgeon-General of llie Marinc-llos|)ital Service, and shall 
report to liiui the name, tlie date of departure, ajid the port of destination 
of such vessel ; ami shall also make the same report to the health otUcer I 
of the port of destination in the Uuiteil States^ luid the cousuhir oflicers ] 
of the United States shall make weekly reports to him of tlie sanitary 
Condition of the ports at which they are respectively stationed ; and the 
said Surgeon-General of the Mfirine-Hospital Service shall, under the 
direction of the Secretary of tlie Treasury, be charged wiLh the execu* 
tion of the provisions of this act, and shall frame all needful rules and 
regulations for that purpose, which rules an<l regulations simll be subject 1 
to the approval of the President, but such rules nnd regulations shall not 
conflict with or im[mir any sanitary or qun ran tine laws or regulations of 
any State or municipal authorities now existing, or which ma}' hereafter \ 
be enacted. 

Sec. 3. That it shall be the duty of the medical oftlcers of the 
Marine-Hospital Service and of customs ollleers to aid in the cnfoife-j 
ment of tlie national quarantine ndes and regulations cstahlishcd under 
the preceding section; but no additional couifiensation shall lie alIow*e<l 
said ullicers by reason of such services as they may be required to per- I 
form under this act, exce[>t actual and necessary traveling exjiensei*. 

Skc, 4. That the Surgeon -General of the Marine-Hospital Service 
filijdl, upon receipt of information of the de[)arture of any vessel^ goods, 
or passengers from infecteti [jlaccs to any port in the United SU\tes, 
immediately notify the proper State or municipal and Unitt*d States 
ollker or otticcrs at the threatened port of destination of the vessel, and 
simll prepare and transmit to the medical ollicers of the Marine-Hospitnl 
Service, to colieetors of customs, and to tiie State and municipal health 



UNITED STATES QUARANTINE LAWS AND REGULATIONS- 413 



^ 



authorities of the United States weekly abstracts of the consular saui- 
tarj reports ami other pertinent in form at ion received by him. 

Sec. 5. TJmt whenever, at any port of the United States^ an}^ State 
or municipal quarantine system may now or mny hereafter exist, the ofli- 
eers or agQuts of such system shall, up^ui the application of the respective 
State or municipal authoriticB, he autijorizcd and empowered to act as 
otllcers or agents of the national qua run tine system, nnd shall be clothed 
with all t!ie powers of United States oflicer^ for quarantine purposes, 
but shall receive no paj^ or emolument from the United States, At all 
other ports where, in the opinion of the Secretary of the Treasury, it 
slvill be deemed necessarj^ to establish quarantine, the medical ollieers or 
other agents of the Marinc-IIospilal Service shall perform such duties in 
the enforcement of the quarantine rules and regulations as may be 

I assigned them b)* the Surgeon-GeTu^rnl of that Service umier this act : 
Frovided^ That there shall be no interference in au3^ manner with any 
quarantine laws or regulations as they now exist, or may hereafter be 
adopted under State laws. 
SEi\ 6. That all acts or parts of acta inconsistent with this act be, 
and the same are hereby, repealed. 
Approved April 29, 1878. 
Urn 
per! 
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[Extract fr<mi Quarantine Act of Angti^t 1. ISSRd 
AN ACT to perfect the quamntioe Bervice of the United Stutci. 



Be it enacted by the Senate and IfouBe of Me preventatives of the 
United States of America^ in Congress assembled^ That whenever any 
person shall trespass upon the grounds V^elonging to any quarantine 
reservation, or whenever any person, ranstert pilot, or owner of a vessel 
entering any port of the United States, shall so enter in violation of 
Section 1 of the act entitled, ** An act to prevent the introduction of 
contagious or infectious diseases into the United States,^* approved April 
t went}' -ninth, eighteen hundred and seventy-eight, or in violation of the 
quarantine regulations framed under said act, such person, trespassing, 
or such master, pilot, or other person in command of a vessel shall, upon 
conviction thereof, pay a fine of not more than three htindrcd dollars, or 
l>e sentenced to imprisonment for a period of not more than thirty days, 
or shall be punished by both fine and imprisonment, at the discretion of 
the court. And it shall be the duty of the Unite<1 States attorney in 
the district where the misdemeanor shall have l>een committed to take 
immediate cogniiance of the of^nse, upon report made to him by any 
medical officer of the Marine-Hospital Service, or by any officer of the 
Customs Service^ or by any State officer acting under authority of 
Section 5 of said act. 
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Secl 2. That as soon after the passage of this act as practicable, the 

Secretary of the Treasury shall cause to be eslabhshed, iu uilditiuu to 
the quarantine establislied by the act a[>proved March tilth, uigbttien 
hundred and eighty -eight, quarantine stations, as follows : One at the 
mouth of the Delaware Bay ; one near Cnpe Charles, at the entrance of 
the Chesapeake Bay; one on the Georgia coast; one at or near Key 
West ; one in Sail Diego Harbor ; one in San Francisco Harbor ; and one 
at or near Port Townsend, at the entrance to Puget Sound ; and the ^aid 
quarantine stations when so establislied shall be conducted by the 
Marine-Hospital Service under regulations framed in accordance with the 
act of April twenty-ninth, eighteen hundred and seventy-eight. 
*********** 

Approved August 1, 1888, 

AN ACT to prevent the Introduction of conta^oua dlse^iica from ooo State to another and 
for the puDblimetitof certain uJl'cusea. 

Be it enacted by the Senate and House of Bepresentatives of the United 
States of America in Congress aasembted^ That whenever it shall be made 
to appear to the satisfaction of the President that ciiolera, yellow fever, 
small-pox, or plague exists in any State or Territory, or in the District 
of Columbia, and that inhere is danger of the spread of such disease into 
other Stntes, Territories, or the District of Ctjiumbia, lie is hereby author- 
ized to cause the Secretary of the Treasury to promulgate such rules 
and regnlations as in his judgment may be necessary to prevent the 
spread of such disease from one State or Territory into another, or from 
any State or Territory into the District of Columbia, or from the District 
of Columbia into any State or Territory, and to employ such inspectors 
and other persons as may be necessar}^ to execute such rc^rulations to 
prevent the spread of such disea^^e. The said rules and regulations shall 
be prepared by the Supervising Snrj^eon-Gcnernl of the Marine-IIospital 
Service, under the direction of the Secretary of the Treasury* And any 
person who shall willfully violate any rule or regulation so made and 
promulgated shall l>e deemed guilty of a misdemeanor, and upon convic- 
tion shall be punished by a fine of not more than five hundred dollars, 
or imprisonment for not more than two years, or both, in the discretion 
of the court 

Sec, 2. That any officer, or person acting us an officer, or agent of 
the United States at any quarantine station, or other person emphjyed to 
aid in preventing the spread of such disease, who shall willfully violate 
any of the qnarantine laws of the United States, or any of tlie rules and 
regulations made and promulgated by the Secretary of the Treasury as 
provided for in Section 1 of this act, or any lawful order of his superior 
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officer or officers, shall be deemetl guilty of a misdemeanor, and upon 
conviction shall be punished by a fine of not more than three hundred 
dollars, or imprisonment for not more than one year, or both, in the dis- 
cretion of the court. 

Sec. 3. That when any common carrier or officer, agent, or employ^ 
of anj- common carrier shall willfully violate any of the quarantine laws 
of the United States, or the rules and regulations made and promulgated 
as provided for in Section 1 of this act, such common carrier, officer, 
agent, or employ^ shall be deemed guilty of a misdemeanor, and shall, 
upon conviction, be punished by a fine of not more than five hundred 
dollars, or imprisonment for not more than two years, or both, in the dis- 
cretion of the court. 

Approved March 28, 1890. 
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bj th« I«i4«n of tb« medio^l prnrewi>>n throuf hunt th« world. TbaM tttid tn«ny other UBlqn* Aa«w«t b«ii> u, knp 1 
liiiticii. BvLLttiH Ih )U (iTBMiit |>(itlUoB M tb* ludiop low |)ttc» Me<lii»l Monthly wf tl»« world. SuUrrir* mm. 

TERMS: 91.00 » year In ndvancei In ITulted States, Canadn, and Afexto 
Foreign Subscription Terina : Kngland, ds. ; France, G fr, ; GeruuMiy'ij 
niArksj tTaiian, 1 yeuj AastrHlla, As.; Mullisndr Z florlnfl. 




iKf arr«r ourr* b«(ni: ih« T«inr«nUtir«, tbt Btid<tl* ttw I*alM, ftiid U»* lower th« BMi|4fiU)n«. Bjf Uiii aa«U)(4 * full 
iMonI fir Mich Oka •Mlif b* k»pl vltli bat «ttt i*^Ur Ink. 

II I* IQ ftn»iif«it tUftl All |irM*fUaii*ra will find it m (ntikliiKb)* «i<1 In th« tn«t»Mt of tl»«tr |M«^«AtA. 

Ok lh« h««k «ir «mIi «luirt will kt Aium4 jiii»|*I« tpi«« «iitiv«ti»tiifh «rnMig«<l (or rMoriLi^ " CUnieaJ Hliior/ ami 

Bt til am Ihi |)hTf*lciiin will wvtir* tHoH ft eMmfil*!* n^^rrfd of lit* i^*«* m will «ii»li|« Hiiin M rvirlcw t^«iii •( wif 
U«t«, tliaih* will »lwAjf lifcTe •( htnd « aourM oT IsdlTldUftl lmpf«TaiB«»4 ftB4 b«Mit in itom |»ncli«« c€ Ma |»nilh«iliai, 
lb« rAltt« of whUb ou hnnUj U ororMlkJuKad. 



Jttedical Publications oj The F. A. Davis Co., Philadelphia, 



BOENJfING 

A Text-Book on Practical Anatomy. 

iNLLyoiNG A Skction on Sukuical Anatomy. 

Bjr IIenrt C. Buknning, M.l),, Lecturer on Anutomy and Surgery iti 
the PluliKklphia Schtwil of AniUomy; Deniorislralor of AiiuU>my in the Motlico- 
C'hirury:icul t-i>llcge, etc . , etc. 

Fully ilkiairaliMl thrtmghuut with ahout 200 Worxl Engiiivhigs. In one 
lirtiKlaoiim Oclav*) volume, prrnfetl in cxlmOar;]?!.*, cU-jir tyi^^ making it specially 
desimble for use in Ibe disscctiug-room. Nearly 500 pajjes. Substanlmlly bounU 
ID Extra Cloth. Also in Oil-Clolh, for usu. in the dissccling-rooin without soiling. 

Price, post-pftid, In the United States, |2*50, net ; Canada (duty paid), $3.75, net ; 
CFreat Britain, lis. ; France, 16 fr. 20. 



TUia work is ftilly inii«traUMl tlirntigbiiut 
with clojir and iiiHifiictive tmjriavinif^. It is 
n n t lis larjs;*" as t he n »u ft I te M - 1 «t m ^Iln < * i i u ii [it om y , 
Dor yet MOHiimll a.-^ in.iiiy '>f tlit* rea<)y ri'iiienii* 
iirancesj Imt it (w^ciipios rhc miiUlle en mini, 
and wiil llml an asct!iital>h' placa with umny 
atudonth.— C'c^lwnifciM* Sltd. JournaL 



Therf is not an uniiecoBsary word in thin 
Iwiok *if nearly live liuiidrtHl iiajrf^.^^. \s n tyjriv 

coni|irt'ln'ii>»ivi% anil inti-iijii'ly we 

heartily ctniiincml il tn all nii'*ii nt» 

and pra4,*titi'incra.— /iff«i»cr Med. Tuntji, 



BO WEN 

Hand-Book of Materia Medica, Pharmacy^ 
and Therapeutics. 

By CuTiiDKRT BowKN, M.D.. B,A.» Eililor i*f '' Notes on Practice/* 
The second volnme in the PhjfHinnn$' and StttthnW Ready lieferente Series, 
One 12nio volume of .J70 paiL^cs, IlnjHisouiL'Iy bouinl in Dark-Blue Cloth. 

Price, post-paid, In the United States and Canada, $1.10i net ; in Oraat 
Britain, 8s. 61 ; in France, 9 fr. 25. 

cited in its titlu as could wcU lie crowdle<l 
liitfY ilie rioiii|KiAi}.— ;SI. JLtouis Mcd4cat and 



TtiLB excellent manual compri«c^ in it.<i 
S66 png«« ftbrtut ii» inueb sound and vnhi- 
aUle tafonaatiou on tiio Biibjeclit indi- 



BUMET 

SYPHILIS '" Ancient and Prehistoric Times. 

With a Chapter on the Rational TaEATMENx of Syphilis jn the 

NiNKTEENTH CeSTURY. 

By Du, F. Buhet. Paris, Fnuiec. TMnmslated from the Frcncli* wilU the 
author a permission* with noles, by A. IL OnMANN-nuMKSifiL, Professor itf 
Dermatoiogy and Sypliilidoiry in the St. Louis College of PbyHictans and Surgeotia, 

Na, IS m the Phiiaieianv tmd SiudenU* iUadf-Ueftrsne^ Beriff, ddO piig«a. 
12 mo. Extra Dark -Blue Cloth, 

Price, post-paid, In the United States and Canada, $L25, net; in dreat 
Britain, 63. 61 ; in France, 7 &. 75. 

This v&lume, which is one of a series of three (the other two, treating of Syphtiig 
in the Middle Ages and in modern tinges, now in active preparation), gives I lie most com- 
plete history of Syphilis from prehisbiric lilnes up to the CJmsliuu Era. 

The subject throu^MitJUt is treated In a elear. c?uucisc manner^ and readers 
will find many things whitli aru liistorically new. 

In order'io give some idea of ibr lonicnls of this first volume, the following 
are cited as anion ^ Uie sulsjeiis treated :■ — 

In What does Sy|4*ilis Consist? Origin i)f the WtH'd Syphilis. Tlie Age of 
Syphilis. Syphilis iu Prehistoric Times, Trhonng. — Syidiilis Among the Chinese 
5000 Years Ago. Kma. — Syphilis in Japan in the Ninih Century B.C. Sy|>hilis 
Among the Aneieut Egyptians, 1400 B.C. Syphilis Among the Ancient AsHyrbms 
and Iittb3'h>niati9 Syphilis Among the Hebrews iu Biblieal Times. Vptidttnmi. — 
Bypbilis Among the llindoos, lOUO B.C. Sukon. — ^Sypbilis Among the Greeks. 
^MJ.— Sypliilis at Home under I he Caesura. CoocluBion : Ralioaal Trealiuuut of 
Byphilifl in the Nmcteenth Century. 



CAPB 

The Daughter: 

Homely Scggestions to Mothkri* and Daihihters. 



Her Healtlif Hducatlon, and 
^iredloctL. 



By Wn.LiAM M, Catp, M,D., Philaaelpbia, Tliia 1ft jwat fetxch a book as & family 
plijfilcfan Wduld ailvt'k'^ lib lady palienLa to obliiin and reail. It HOHwei^ m&ny questions 
^hlrh every liu^y pru^tJiimiiT uf mi-dKliie has put U^ liim in tlip sick-fDOin at a tlmi? wlieti 
It is neither cxpNik'tii nor wise to lm|>art the liilbimatiim HjugliL 

Itl« coniplt't-.' ill oia* Uiautifully printed (large, clear tyi^c) l3iiio volume or 150 pages. 
Attraetlvi'ly houml in Extra Ch>th. ' 

Friee, pcst-paidr in tlie ITnited States and Canada, $L00» net; In Great 
Britain, 5s. 6d. ; France, 6 fr. 20. 

In the 141 pa(pp!i allotted to him he hsu^ eiini- 
prewe«l jin ainrmnt ol' hniiuMy wistltmi on the 
|ihy*i>h'a1. rn^nntfil, and iiioi>l develonmt»ni of 
Ihe f em file thiM from hirth to mntnray whnh 
in to Ik? fiiiiiiHl tdrtewiiere in *m\y theujre it li*Mik 
of i*x|»t*i tent'i'. It is, of riMirT»i\ ii Ixuik for 
inorhfMH^ I>tU is (iiK' »a voiil nf offettHO in ex- 
prejwiof* or kle;\-H that it ran sjifely !»e rei^no 
nn-n<le*l for all whi*^o iu»n<1l* are'smffifMi'nttv 
ih'VfluiMMl tH» u|Hu*'i'hit4? it.'* teuehliigs.— /'^(/ti- 
tlrtphiix Public hrdger. 

Many delicaio snbjects Are trtMitcd with 



I fkiU and In >i mnnncr whleh cannot strike any 
one iui iinprofrer or iMihl. Tin- ali^oliitr l^no- 
laHce in vvliirh lunHt yoiunrjrirtH are a.I1oh«nJ to 
rxir^t, ini'n nntiliulnH U(t\ n^nftt'ii nnMluetiv© 
of noi«U lni^er%» l>'»th nKiitM sviicl jihyKjtaL 
l^iiiU' H nnmlM'r nf iMtukf^ uriTl/tn t»y pliv- 
Miri aoHi ftiir '{Ni^mlar ii*<«' hnvo Itreti I'trvpsii t*t\ In 
hiirh a \\;t\ iliat Mw ii\*%(vnf*^\mi:ii man ti^tii read 
U'tW(««*n thf line?* ^iroiifS hiclii for popular 
favor, fir, The^*' ohje* tiifnaitlo fi»atwit»« will 
not he fioiiKl l« ih . riiop's ^rocAurr, »nd f*jr 
thin resij44»ii it in \iotihv the coriAdeiive uf 

I physlctana.— J/<*flir«i/ Neiva. 



A New 



CATHELL 

Book on the Physician Himself 

A^^D Tair^GS that Coj^cerm His Keputation and Suwkss. 
(TE^^TH) Edition, Altiioh's Laht Revision. 

By D. W. Cathei.l, M J>,. Bsiltimore. Md. Thii» in the author's tliutt it?%*i8ton of ortu 
of thtJ most ust?tiil, siuci'psfui, jiiid j>opaiiir medical tMMikii ever puhllshed. It ha* liern 
wisely and eareftilty iwised thmiiehotit, Tbo wrll-kliown ehnrtniiij^ ^tyle of (he author i« 
preserved Uitaet^ while the praetleul value of th^ Iniok is tr tly * idiaiH'rd by the addltloti of 
mueh of the author** gathend wisdotn mil iiilmdiieed into niiy previous edition. The 
volume has ln'en bnmi;hl to perfeetion, a.** far as human elfortciu* m hii'vc, and Ibotigli 
eiilnrited t/J S5tj Royai. Octavo Paoblh the prie*> has uot been lnerefis*'d. 

Handsomely Bound in Extra Cloth* price, in the United States and Canada, post-paid, 
$3.00rnot; in &reat Britain, lis. 6i ; in France, 12 it. 10. 



*'Th« PbyRician Himjielf" interested me so | 
mueh that I aetnallv n'ad It throuRh it one 
sitting. It i» bfimrul «>f the very hest adviee 
poftalhle for inedit ul men. L fi>r oii«, shall 
trv to iiTotit hy It, -/'re/. William UowlHt, ! 
PhiiadetphUi, 

It is tuaiktd with go<id conmioti sc»fme and 
re]ilete with t-icrrjletit luatiittHanrl .s(i)^^eHtion» 
for the cnidaneeof iiiedieal loen.^T^ii* British I 
^Metiica i Jo u rnuL 

I We ndvise onr renders to huv It. It will 
>e tbeiti food for tbouitlit atm show tlietn 
rioaml how imt to iw^hieve reputation and 
waoO/etm^^The Meittcai Age. 

Wf rannot too strongly oototnend it to the 
attention «if every aouii^ ihH'tor. Many n 
h'Hfton li i»l4f:iMantly and ^^etitlv tnnght tn its 
liagfM whieli e^iooot othf>rwitn'l»e h'anied tin- 
iPiMi Uv l»ltter i'xtH*rienee.— CVinodfci Metlimil 
Heemti, 

Of course, om* re^uvmi fjtr it^ oecult power It ' 
that it is written wiih admtrnble (^rciee m\d 
precision, Ii4»wi«|i's pieR«i)tl(»e tiie ii|i«i and 
dowtiK of a physleian'M bfn tn nuch a natund , 
and perfert nay. The lM»ok will help anv one I 
who will reail it. ft tells yon how to In'i^iji ' 



l^raotiee; Jeaiis you Into lucdiciil eth»c« II HnHnt 



properly. umL c:ir*'fuHv ntnd fd, the pngea of 
thi^ lK»ol4 wilt he of trreal hem fit to the yuun^ 
and ^^^^^.—C^a^t^>^U Medical Journal. 

Thi<»b »«'ntly the pro<1uetion of an 

nu'-lMHi" I the fruit of a rip* enroer, 

I :obv<:i ne and foi'i the value of It4 

pr ' - How I wt^h I ciiuid have 

f itdi» at th#» outset of my eareerl 

— ' f AVeinj //r/df. ChieagQ^ III, 

*'The IMivMicinn Himst'lf ** is us^-fid alike to 
Ihr* tyro and the s;i|re— the neophyte »ufl the 
veteran. It Is n heiirtlight in the Hplmidnr of 
whose heaniH a tnuliitude of our profetaion 
shall flud tlieir wav to Micrev*. — i-ft^, J, jtf. 
Boflinf^ Dean [TmvWtitff of J^uisvitle, 

We have read one of the former, and snialter. 
e<1itions throuj^^h very carefully, and know of 
no work in me<1ical literature rhor*" |»fofltaiih_% 
for perusal and posses^tion.— f>mi'er Mt^itrnt 
TYniei, 

ThiB iHiok will do a world of fi^ood, a iro.id 
that \\ \\\ W Tirreachinfr aikd * mi^tant, ami tint 
fa- '■: rear:h*»d If- ' ott proves 

t^- -T and yt't I hmic, that 

"n n of the ji: m ji eon- 

slHteiti Ai\d ttmely aJoi. -- CVucat^o Clinical 



nea^Mliee^ons of The F. A, Dm 



tlpfiia. 



CLErEKGMJt 

Spinal Concussion. 

Surgically Considered as a Causb of Spinal Injury, and Neuko- 

LOGICALLY RkSTUKTED TO A CERTAIN SYMPTOM GrOUP, FOR WHICH 
IS SuiJUESTKD THE DESIGNATION ErICUSEN's DISEASE, 

AS Unk Form of the TaAUNfATio Neuroses, 

By S, V. Clevenokr^ M,D., Consultinsj Physician Kee.se ami Alexlan 

Hospitals; Lnte Patliolonjist County Insjuic Asylum, Chicaj^o, etc. 

S|)eo!al funtiiros conh<ist in n (Icscripticm oi' nnxJern methods of diag- 
nosis liy Electricity, a discns-^ion of the contrnversy coneurnin^ iiysteria, 
and the antlior^s orii^^inal [iiitliolog:ical view that the lesion is one involv- 
ing the spinal synipatlietie nervous system. 

Ewry Pfuji^k'inn and Laivtfer shotdd own this tvork\ 
In one handsome Royal Octavo Volnme of nearly 400 pages, witli 
thirty Wooil-Eiii^ravings, 

Price, post-paidr in United States &&d Oanad&p $3,50, net; in Gre&t 
Britain, l^s. ; in France^ I& &. 

This work reany dom, if wi* may Ih* \h'r- f| leofilve*' m larjin i*lmrc f»f attrition, and the 

initre<1 t4» iis*^ a lr\Ui and liaiikmnLvl (iix|>rc's- oJiii|»tHr d^VfiU^l la ill ii strati vc cium^m will htt 

)*inu,V*fln a Iimti: felt want,'* Tin? Mtjlijit't !>* i rrminl tfj pissM'^s t'MiJ«ciiU ImpartanctD.— JLTmC- 

tietUed in all itn L>eikring;9; elcctro-diag^noi^JH t| leal Weekli/ Review, 



COLTMAX 



THE CHINESE: 



Tlieir Present and Future; 
niediealf Political, aiiil Social, 



By Robert Colt man, Jr., MJ>., Snn^^ecm in Charge of the Presby- 
terian Hospital anil Dis|)ensary ai Teii^ Cliow Fn ; Consulting Pliy- 
sieiaii of the Ameriean Sontliern Baptist Mi^!sion Sneicty, etc. 

Beantifnlly printed in hir^^^e, cleiu' ty[iv, ill nitrated witb Fifteen Fine 
Kntrravings on ExI ra Plate Pa[>er, fnun photograiilis of persons, places, 
and olijeetH eharaeteristit* of China, 

In one Royal Octavo volnme of 212 Pages. Handsomely bound in 
Extra Cloth, with Chinese Sitlo Stamp in gold, 

Fricep post-paidr in United States and Canada, tI.7B, net; in 0reat 
Britain, IQs. ; im France^ 12 &. 30. 



The rhinfimnn Ma^nnrre of aU-mhuo rMiri- 
fwlty ift iiu- Aiiif rii Mil, utnl .mythiii^ in rt'^urd 
tn his rr'turinuslihi to the inwlif'al it''*'r*'«^'''*^» 
will |inivi' uit»iPthan U!«u;Ulv attr^otivi' to tlu- 
uvrmct? diN>u»r. SiH'li in Oh* *"x*t* wJth the 
work lH>roff Ma^ It isdilTn-int tn put it fv»tde 
aflrr one Iioh lL>egiin to re;Ml it.— Memphis Meti. 
Monihl}f. 

\U\ <;*)1tmar» haA written :i vory roailAltilr 
biH>k, lllii^trntcd vvHli rriinMlnh-ti'tHJ* ni nlmtn- 
{rrnidiH tiki^n l»y IxhnsvW.—HoMtttn M<ih amt 

Att.'v»'li<*<l tn a mimliirir nf hiiK|in,;ilN jitid dis- 
jx^n^iirifH. Im* Ii.'lh \nu\ :in»|»1li<^ oiipmrtviinny to 
idwUTve itiP iiin<lical j\^|M«ri nf rlu'' *"liin*»Hr», 
Tli»* most prevalt*int tli>rti?u^:* me ^ui h ii-^ nfTct^t 
lU© alitin'nUiry tr art and eve tr<nildc?4, li^'na! 
troll hlos are aliiu frf<(|u«nU Hkln dir^i^aHcsare 
KbuniUnt; luid syinliilil \b f at £r<iiii inf rcqut^nt. 



KryjillM'laM is rxve anclpnteric fevi»r infro^iticnth 
t'In'k'ira appears in epidetttii^M jinil is then 
friKtitrnlly hital, I^pn>Hv, nf rnnrwe, is tsfmi- 
mun.and th** atttliiir MaIva that it cjinuot \m 
t^out»i?iniiK, an L» !4iippospd l>y inaiij', or it 
wouUl asfluitif a tordl>lG prevak'nce iii tTlihiA^ 
v(hme lepers are permit led tn c^ alHUil. Trw^. 

Wf will \u*\ fnrther mention tin* «iiliW>tii 
dUrm^si'il in this oxcfllfiit Nmlt. The ^IfW «»f 
tlic niitlntr b very initer4.*-^tiiig and Uik»iiR:< ahiI 



nint'li infMnnatioii i.s civen vn au i?iitf'rt4i.Jnin|( 
niannor. Tiie politicsd situation j>< very inieUr 
K^ntly liandlf*it in !**» varionn Ix-aritips, Tlie 
I>hnt«w«ner:ivi»j:^ ar<* hATtdfunne urtO nell^x- 
erutiHl, the h»*Mk in i^eiiertd ln-ittif cottufi \\\\ in 
a verv artistic iiuuiuer, Weraji lutaitily **iMn 
nientf thiw w<»rk not onlv tn physlcljuis. Imt lo 
int^^nif^ent lay retulenl— SX. Z^mit Medical 
ReviettK 



m 



Medical FuhUcations of The F, A, Davis Co,^ Philadelphia, 



CONSUMPTION: 



DAVJS 

How to Prevent it and How 
to Live witti it. 

Its Nature, Cadsea, Prevention, and the Mode of Life^ Climate, 
Exercise, Pood, apto Clothtno Necessary for its Cube. 

By N. 3, Davi3, Jr., A.M., M,D,, Profe^fior of Frinclples wid Practice of Medicine, 
Chicago Medkal Collate; Phyfildan to Mercy Hoflpltivl, Chicago; Member of tlie Amedc an 
Metllcol Anfiocf ation ^ etc. 

Ttiiii plaiii^ praetieai treatise ilioroughly dmnii^si's the preventloti of CouBunipiloiit 
Hygiene for ConBuniptWe*, ^tveis timdy Biiggefitioijs conccrulng the dtFercDt cUm&tefi and 
the ImtHi rta lit part they pi uy In the trtatment of this dlfeoase, etc., et«.,— all prcaeutod lo 
HUeh a Buceiuet and IntetJi|]^ible style as to make the pernfial of the book a pleasant paBtlme, 

12nio. 143 Images. Haudsomcly bound in Extra Ctotb, 

Price, post-paid, ia TTtdtod States and Caa&dAi 75 Cents, net; !& Greit 
Britain, is. ; in France^ 6 fir. 



Tlie q^nif!!itioni« of heredity, predlsptwitiuii, 
pr«ventum. and byjpenie Ircalment nf rmi- 
etiinptinn rirc iiini]i1y uiitl seiiMMy dejilt with. 
The ebainerM on how 14* livt* with iiilM^rcuh^HiH 
are excellent.— /ntlr«na Medical Jtmrnat. 

The auUior in very Ihurimgh in his «li»- 



oiibauui ujT the subjeoU and the practtcat bluti 
whirh ne pivCT are of rnal worth and valao. , 
Hi8 flhf^ctionh are given In Rtieh a manner as ; 
Ui niaki^ hfe enjoyahte to a eou«iimptlra * 
l>atieiit, aiul not a hurden, a» in too frequency 
the case.— Werktj^ Medieal Meview. 



By the Same Afitkar 

Diseases of the Lungs, Heart, and Kidneys* 

By N. S. Davij^, Jk., A.M., M,D. 

77he iV<]fu/f, Paihotoffiieal AHatomyi Stpupftmt*^ CaH»ei, Diaijuo&i*^ mtd TrttUmetit of the 
dlseasea of these iiti^xirtant nrganti are eonipn^henfiively di^eu^ssed Id this conveuieotly 
arranged V4)Iunie. Spt'ciat and careful attentlou \s iq^lven to 7'reaUn^fit, while nothing elM 
ii plighted, No. 14 in the Phi/skiantr' and StfidmU' Beady Jieferenee Serim. 12mo. 350 i 
pagea. Extra Dark-Blue Cloth. 

Price, in f nited States and Canada, post-paid, $1.25, net ; Qreat Britain, 
6s. 6d. I Pranoe- 7 fr. 75. 



The nnthor evidently knovra bow to put 
**imiittuiu in parvo" withmit muittiii^ iAiiy^ 
tiling e«i^4ent in] to a tyWiw undei-Htandmn f\i the 
Htttijei^t ilis(.'n>^--pt|,— iV/, IjOuu Mtdicat Era, 

II t requires I'lo^f thonglit, carefully and 
jndieinuKly apiilied, to write u ImkiIc an thin otte 



I ea!«i » of the Ludkb, Heart, and Kidneys, and 
I ih' itiate relation aiid sympathy pre> 

, K' I 'if tlie main |Munt6i9»f d«j>endence 

I «■! I the t»ther, ThiK I^r. Davis baa 

!(ii4 I .'t-rii 4i lo doinif to ik nice degree, liaiullni^ 
t)te Htudcnt » tKHik worthy of most serious 



*lv annlxMl, ti» write a Imkik aw thin one ' '^y^ S***^!, \ * . i\ «' ■' 
n; A^yfitcnitttlr" ireathw <m tbe Dis- il ^lniXy,-'M^titcai Pree PresM, 



On Oxygen. 



nE3rAI{QUAY 

A PracTtlcal liiTeAllgfatloii of tlie Clltilc^l 

and Xlierapeutlc Value of Hie Oanen 

ill Medical and Sur8:ical Practice, 

With Est'Ectal Reference to the Talue and Availabtlitv of Oxygen, 
Nitrogen, Hydrogen, and Nitrogen Monoxide. 

By J. N. DKMARQt7Ar« Surgeon to the Monielpal Hnspital, Paris, and of the Council 
of Slate ; Member of the Imperial Society of Surgerj', et<». TraiiBlated, with ooles^ addi- 
tions, and omiAsIons, by SAMtiEt. 8. WAij.i4?tf, A.M., M.D., cx-Prt-sldent of the Medical 
AasoclaMon of Northern New York ; Member of th<' New York County MedicsJ Society , etc. 

Royal Oetavo, 315 images ; Illustrated with SI Wood-Cuts. 

Price, post-paid, in United States and Canada. Cloth, 12.00, net; Balf- 
Enssia, $3.00, net In ^reat Britain, Cloth, lis. $d. ; HaH-Bossla, 
178. 6d. In Pranee, Cloth, 12 f!r. 10; Half-finssia, 18 t. 60. 

Tbifl is a bami^oine vntuiuo of -mo pape^, 
in Laree prhit, on ^ood p»|»or. nnd nir«!]v illii^- 
tratrd. Alttiont^h nominally iileaUing fi»r the 
use of oKVgen inhalations, the author shows 
In A philosophical tnaaner how much i^reater 



nevM, aim ^K1M, we irinninnji tr- 
our readers.— 7%« Canada Medicu 
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EISENBEBG 



Bacteriological Diagnosis. 

Tabular Aids for Use in Practical Work. 

By James Eisenbero, Pli.D., >LD.. Vienna. Tmnslated and augmented, 
with tlie permission of the fiiillior, from tlie R<*cfmd Gt^niiaii Edition, by Norval 
H. PiF-RcK, M.D,, SujrgeoD to the Out-Door Depart ment of 3Iichael Reese 
HogpiLal ; AsBtst-ant lo Surgical Cli&ic, College of Piijsici&ns and Surgeons, 
CliicHfrf>» II U 

Nearly 2O0 pages. In one Royal Octavo Tolume, handsomely bound in 
Ololh and in Oil-CIotli (for laboratory use)- 

Piice, post-paid, in the TTmted States and Canada, tl.50, net; in Qreat 
Britain, Bs. 61 ; in France, 9 fr, 35. 

Thifl book ia n novelty in Bactoriologir«l Science. It is a work of great 
importance to the toacher as well as to the student. It will he of in estimable 
value to the private wcjrken and is deftiji^^ned throu^lmnl ns a pmctical ^ide in 
laboratory work. It is arranged in a tnbuhir form, in which are given the specific 
characteristics of the various well eatabllshed buclcna. so that the worker may, at 
a glance, inform himself as lo the identity of a given organi&nL 

Tliere is also an appendix, in wlucb is |z;iven, in a concise and practical form, 
the technique emjtloyed by the best laboratories in the cultivation and staining 
of bacteria; the composilion and pre]mralion of Ibe various solid, Bemt-solid. and 
fluid media, together with their einploynuMU ; a complete list, of stains and re- 
agents, with fonuulm for same ; the methods of microscopic escamtnation of 
bacteria, etc. , etc., etc 



EniNGER 



Twelve Lectures on the Structure of the 
Central Nervous System. 



For Physicians and STUDENTa 



Bv Dr. LnDwro Edtnoer, Frankfort -on 4he-Main. Second Revised Edi- 
tion . With 133 UluRtrations. Translated by Willis Hai-l Vittum. M,D., St. 
Paul, Minn. Ediled by C Euoknk Uiqob, A.M , M,D,, Professor of Menial and 
Nervous Diseaaes, University of Minnesota ; Member of the American Neuro- 
logical Association. 

The illustnUions are exactly the same as tho5*e used in tlie latest OermaR 
edition (with the German names translated into English), and are very {satisfac- 
tory to the Physician and Student using the bonk. 

The work is complete in one Royal Octavo Volunie of about 250 pagei^ 
bound in Kxtm Cloth. 

Price, post-paid, in the United States and Cuiada, $L75, net ; in Great 
Britain, lOe. ; in France, 12 b. 20. 

On© of the imrnl iiwlmctive and valuaMc | 
worki on tlip iiilnQtc aimUauy «if tlu* litirnaTi , 
hmfa tixtADt. It in wrltt«'n in thf fitrm ni 
lectures, profuBn.>lv tllnilmted, and \u fJear 
1ttn|ruaige,— TTine Patijic Jit'cord uf Medicine ^ 
imJ Surgery, 

Hiooe the ftrst works on anat^^my, up to tluj 
present day, no work hw appcHri'ifmi tli<^ *itir»- 
j^et of tlie KUfif>ra] a^ml tuinuti^ uujittHny of tb«'^ 



eentrul iiervouii *jr*trni bo ciiiiil>lole_and ex- 

lae liiiuAc^lC &i\ originja worker, and liarlne 
tlie beneflU gf fttich uum ter^ m HtiUlBe, Wei- 



ll Kuntive lis thlpi work of Dr. Ludwlg Ediiiger. 
Belae liim»£?lC »n originja worker, and liafini 



frit, Geilacb, Meynert, and otbera, lie has 



Rucccerled in trntngformiiiE: 
nc&j^ tvf nerv*' abte« ;^ 
w<"11-n»Hik«tl pathw; 



llu' jiiazv 



tvilJer- 
' of 

lU- 



m 



doiiii; lia.s mude ;i pi* 

Evirv point In clenrly dwelt iU"^i» '" l''» ^**t^ 
nnti ivfuTi* tie*i'nption alonu >- . » 

s u I ij ec t « » I ii*( • 1 1 n* » "1 e vi^r d ra w i n (T nil 

are iiitr*M|nt'i'd l<< irndiT ndi^ii'iMM (he 

AUtliorV riifaiiinp iiiiShKwslbk". 1 he liot»k tB 
iiniiii'nllv pntctiinL ft uuravolH tli#' »ntrie 
entangle n I ei It of dilTen iil inict* ivnd p»tliii 
a w»y that nu otlier book has dooe ao mpl\ 
itly or ao coudmly.—Northwalern l^m^m. 
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Medical FiiUicaliont of the F. A, DavU Co., I^iladelphia. 



GOODELL 

LESSONS IN GYNECOLOGY. 

By William GtxjDELL, A.M,, M.D.^ etc., Professor of Clinical Gyne- 
cology in the University of Pennsylvania. 

This exceedingly valnable work, from one of the most eminent 
specialists and teachers in gynecology, embraces all the more important 
diseases and the principal operations in the field of gynecology, and 
brings to bear npon them all the extensive pnictical experience and wide 
reading of the author. It is an indispensable guide to every practitioner 
wlio bas to do with tlie diseases pecidiar to women. Thihd EmxioN. 
Witb 112 Ilkistrations. Thoranghly revised and greatly enlarged. 
Royal octavo, 578 pages. 

Price, fa TTnlted States and Canada, Ckth^ $5,00; Fnll Sheep, $6.00. Blicoont, 20 per 
cent., making it, net, Cloth, $100 ; Sheep, $180. FosUge, 27 cents extra. Qreat 
Britain, Clotlii 22s. 61 -, Sheept 238., poit-paii France, 30 £r. 80. 

ImpnrUDt disease found in the female sex i» 
taken «p and dif*.ou?.st>d in n rontmoti-eeiiM 
klnil i}f a wny. Wo wi^b ^very pliytflciAn in 



It is too good a tx lok to have Iwon anuwett to 
retUiiin ijutrif jtrmt, ;itul ith.is UMf|ueAtifinubly 
bern iji«H-.>'«|, Thi* an (ftiT lhi.> revised the work 
Willi sijM'ci;»i care, iHldiu^ to i*aeh IcHHoii »ucli 
f rcah metier as the progrf hm in the art rendered 
necQW^iyt ^i(l ht) hajt enlar^etl it by thn inser- 
tion of aix new lesBoiiH.— ^ w»cr. Jour, o/ ObtteU 

Extended mention oT the contents of tlie 
book is utJjJocestuLry ; suffice it toaay that evory 



^y. . . . 

Arocrii\i could read and eniry tMil the flUj^ees- 
tions of the rhapter on^'thc wexuftt relattuna 
aa (musefi nf ut^i me disoidei-s— eonjiiKa! mian- 
tsm and kindrcMl sin.<*/^ The department treiiU 
tnu of nervous ofHintcifeitfl of uterine di«eMe« , 
i« a woftt YAluable one.--A''aiMaj €Sty Medteoi 
Index. 



GUERNSEY 

Plain Talks on Avoided Subjects. 

By Henky^ N. Uueknsev, AIJ)., lurmevly r'rotesaorof Mnteria Medica 
aotl Institntes in tUe Hahnonmnn Medical College of Phibilelpbia; 
antlior of Guernsey's '' Obstetrics/* ijiclnding tbe Disorders Peetdiar to 
Women and Young Cbildren ; Lectures on Materia Medica, etc. The 
following Tuble of Contents shows the scope of the book : 

Contents,— Chapter 1. Introductory. IL The Infnnt. III. Child- 
hootL IV. Adolescence of the Male. V. Adoleseence of the Female. 
VI. Marriage: The Husband. VIL The Wife. VI IL Husband and 
Wife. IX. To the Unfortunate. X, Origin of the Sexes. In one neat 
16 mo volume, bound in Extra Cloth. 

Price, post-paid, In the United States and Canada, $L00; (heat Britain, Ge. ; 

France, 6 fr. 20. 



KBATING 

Record-Book of Medical Exanfifnations 

B^Oa L I FE-I NfiURANCE. 

Designed by John M. KEATtNO^ M.D. 

This record-book is sraall, compact, complete, and embraces ail the 
principal points that are required by the different eoTnpanies. 1 1 is matle 
in two sizes, viz. : Nti. 1, covering one hundred (100) examinations^ aiul 
No* 3, covering two hundred (900) examinations. The size of the book 
is 7 xSf inches, and can be conveniently carried in the pocket 

IT. 8. and Ciinada. Oreat Britain. France. 

Ko. L For 100 Ezaminatione, In Clotli, - - % .50, net 3i. 61 3 fr, 60 

^0. 2. For 200 Ezaminatlonfi, in Fnll 

Leather, with Side Hap, - . - - LOO, •' 6i. 6 fr. 90 



HABE 

Epilepsy: Its Pathology and Treatment. 

Being an Ebsay to which was Awardfj) a Prize of Four Thousanp 

Francs by the Academie Royajue de Mebecine de Beixjique, 

December 31, 1889. 

By HoBART Amouy Hare, M.D. (Unlv, of Penna.), B^Sc, Profeseor of M&terin 

Medica and Thcmptf titles lu the Jefferson Medical Collect, Pblla. ; PhyBicIan to 8t. Agtiee' 
Hoepital and to tbo Cbildrcti'6 Dlapenaary of the Chifdreii's Hospital; Laureate of the 
Royal Ac4Mleniy of Medicine In Bielii^um^ of the Medical Society of London, etc, ; Meiiil>er 
of the AifioclatJnn of Ani*?ricaa Phyalciaiifi. 

No. 7 in the Fhyniciatut' mtd 8tudmt§* Efady-B^crenee Seria. 13rao, 238 page«* 
Neatly bound In Dark^Blue Cloth, 

Pricat post*paid, in UidUi States aid Canada^ $1^35, net; Oreat Britaia, 
6s. 61 ; Franoe, 7 fr. 75* 



The tafik of preparini^ the work must have 
beoti most labiirious^ but we think tliat Dr. 
Hare will bo repaid for h\6 cffoi t« by a wide 
ftpprec latin n of the work by the profeseinn ; 
for the intok win lie ijijitntciivi* to ihosw who 
have not kept abreast with the recent litpr^ 
ture tipoii tht^ subject Indeed, the work i^ a 
aoTt oi dictionary of epilepsy— a refereiiro 
^jide-book upon the eiiDiect.— ^/i>in*t nnd 
Tfeurologitt 

It Is representative of the most advanced 



viewH of the profession, and the subject ia 
pruned of tbe vast awount of aupenilllioci and 
nntisenite that generally obtaina in coaneutloa 
with epilepsy.— Jf«£lc<U Age. 

Evcrv pbyalcian who would (yet at the gin 
of all it I at Is wiirth knowinp nn t-pib'psjr, aud 
who Wit u Id avoid u»eli.*K8 reisearch ;uDoug the 
ma^eof literary nonjiensie which pervade* lUl 
minliej^l libraries, flhould get thia work.— TTktf 
iiS'antfcinan. 



Sy the Same Author 

Fever: Its Pathology and Treatment. 

Bbinq the Boylston Prize Essay of IIarvaud University for 1890. 

CONTAININO DlEECTIDNB AND THE LatK^^T INFORMATION CON- 
CERN I NO THE Use of the So-Called Anti- 
pyretics IN Fever and Pain. 

By HoB4BT Amort Hare^ M.D. (Univ. of Peiiua,)^ B.Sc, etc., etc. 

Ao. if) in the Physiciam' and St%uktiU* Rvady'Refemu:e Scfie*. V2mo. Neatly boODd 
Id Dark-Blue Cloth. 

lllustratM with more than 25 new platea of tract n((s of various fever caaea, Bhowiog 
beautifully and a€eurat4?ly the action of the Anllpyrt-ik-it. The work also conlaiiis J15 cure, 
fully prepared atatlstkal tables of 349 caseij showing the untoward efleeta of the auttpyretics. 

Price, post-pudp in thi United States and Canadfti $1.25, net; in (heat 
Britdn, 6b. 6d. ; France, 7 £r, 75. 



The author biis done mn able pieeo of work 
In showing^ the facts as far aa they are known 
voucenilnK the wtion of a&tfpyrtu, anti- 
febrln, phonacetin„ thallln, and fiiulcylic acid. 



|] The reader will ceri;iir«h tlml ih.- 
I the iuo«it Hitert'ntiiij 
'l the Phynicinnx' if tut 



rriNS 

Diseases of the Nose and Throat. 

A Tkxt-B<:k>k for Students and pRAiJTiiioNERH, 

By Horace F. Ivins^ M.D.^ Leeturer on Laryngology and Otoloj^y In the Hahnetitatm 
Medical Colle|t;eof Philadelphia; Laryuf^olof^lcal Editor of'' The Journal of Ophthalinulo^, 
Otology « and Laryngoloj^y '* ; MemlH^r of the Ameriran Institute of Homaiipatbyp of the 
Homoeopathic Medical Scieiety of the State of IVnn^ylvauia, eU'. 

RoT^L Octavo, 507 Paobs. With 131> iLLrwTitATioNs^ CuiErLif Otttdi^AL, iuelud* 
lug Eighteen (18) colored flgures from Drawings and Photographs of Aaatomlcakl DIasisc- 
tlonsy etc. 

Frice» in United States, Extra Clotli, $iOO| net ; Salf-ttiusla, $5.00, net 
Canada (duty paidn Cloth, $iiOr net ; Ealf-Eussia, $5.50, net, Oreat 
Britain, Cloth, 22s. 61; Sheep or Half-Eissla, 2Ss« France, Oktlv 
2i fr. 60 ; Ealf-ansiia, 30 1. ZQ. 
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Medical Publications of The F. A, Davis Co., ^iladetphia. 



HVIDEKOPEB 

Age of the Domestic Animals. 

Being a Complete Treatise on the Dentition of the IIohsb, Ox,' 

Sheep, Hou^ and Dog, and or* the VAttiouB Otiiek Meanh 

OF Deteemimino the Aob of these Animals. 

By RUPM Ship^en Huidekopkr, M.D., Yelednaiiaij ( A Hoi t^ France) ; PivfeMor of 
SutiUno* MedlcUif myii Vettrluary Judsprudi'iict', Aiiifriiao Vi'terliiary College, New York ; 
Late Dean of the Vcteripary Departiiicot, Univerfllty of Pt'imsylvAiiia. 

Royal Octavo, tJ25 pngea, bound In Extra Cloth. IllustraUd with iJOO EuKraviiigB, 

Pricei pofit-pddi in tlie United States and OanAda, |L7Sp n^t ,* is (hett 
Britoiii, 10€. ; In France^ 12 Jr. 20. 

This work prcnenta a careful study of AM Ihnl hae Imiii wtUhii nii the Pulijet't from 
the earlicj^t Italian ivritcrs. The author has drawn much valuable material Irom tJjc aUlt'^t 
EiigllHih^ French^ and Qtrman wrltir^, and has ^iveii bis own dcductiouH mid oplnfona, 
whiHlicr Lhcy ag^rec or disagree with such invi^gtljtrfttorB aw Hracy C-lurk, StmoudB (lu Eiig- 
U«h)f Qirard, CbauTeau, Leyb, Le Coque, Qoub4itiXf aud Barrier (In German and Frencli), 



The literary execution of the book ts verv 
aatisfactory, the text \s urofusely i1ht»trateir, 
and the Btudimt wdl ^m\ atninitant roe.'ins in 
tbe cuta for fHanliarlxiufr lnm!<^elf with %\\v. 
Vftrfoufl aapertn [ircj^rMited hy the inriHivc 
arehefl dtirine the ditTerent wtag«»i* of life. 
Illustrations do not always itlufitrate; tbeac 
do.— j4»ur* VeL Review, 



Although written primarily for tho Vi»t4*ri- ii 



tmrian, tids bcji^k will hQ of tntorest to thi) 
dentist, ]>h.vsio1o^J8t,nnai<inii»;t,:in(lithyHiri;in.l 
Itj* wvalth nf Hln'otnititin and careful piennrai- 
tioii ui« ».likc ccminjctidahle.— CAica^o Med, 
Rvcordrr, 

It is proruf^cly iI1n?trut**d witti 2*)n rni;iav> 
iug:*, and lli>* text foniiHii s( ndy woll worth the | 
prictj nf thp ln*i>k to I'vtTv deintiil pmclitionef. 
^Uhio Journal ctf BtfUail j^cienoeM, 



International System of Electro- 
Tlierapeutics. 

For Stltdents, General Praotitionerh^ and SPEciALisxaL 

Chief Editor, Horatio R, Bigrlow, M,D,, Permanent Member of the American Med^ 
leal Association; Fellow of the Brithh GyuitH'o logical StMiHy; Fellow of ih** Atnerican 
Electro-Tlicrai>eutJc Aasoclaliun ; Meml>er of Itie Phlladetphtu Obfd4.*trk'al Smdety ; Mcml^r 
of the Society d*Electro-Thf^rupi*_* ; Author of ♦' Uyna^eolo^dcal Electro-Tberafjcutlc* *' aiidj 
*' Familiar TalkA on Elccidctty and HattciirK." et4', AK*ifclcd by upward of Thirty Emlneiife 
Speclalbts In Europe and America && AeHoclate Edttoi-** 

The character of tbb « oik i» such that tlie publbhers couOdently expect It will sUud 
unrivalled^ and be the mik' mfatm «if the profeistiion, aa well as the aUuidjird text-book In all 
Ihe enllepea U|>on thlfi imfHuiaut branch of uiLnlleal seU'Uce. 

It will be haudftomely and clearly printed, tiioroufrhly lllufiirated with t^ngraYltiRti 
colored drawings, and platrs wiierc tlicfte will eltjcldal« the text, and at the clow; of the 
voltime there wUl be a full reference ludcx* 

Com r LETS in One Koyai, Octavo VoLcriis or Ot^eii 000 Paobs. 

Pri&Op in 7nited Statee, Eztr& Clotlt, $5.50^ net; S^eep, t&50p net; Ealf- 
Bnjssiftr $I00| net In Camida (duty paid)* Clotli, $6.05^ net; Slieep^ 
$7.15, net; Hftlf-Bnssia, $7.70» net. In Great Britain, Clotli, 326.; 
Sheep, 37s. 61 ; Eolf^Bossift, iOe. In Frtncei Cloth, 31 fr. 70. ; Sheep, 
iO t, 15 ; Ealf-BussU, 13 t, 30. 

Will bb Pubuseed in Sbptkmbek oa OCTToasB, 19B8. 

OU 



Journal of Laryngology, Rhinology, 
and Otology. 

An Analytical Recoed of Curiient Literature Relating to the 
Throat, Nose, and Ear. Issued on the First of Each Month. 

EiliUid by Dh, Norris WoLrENDEx, of London, and Du. John Macinttrb, of 
Glaj*piw, with tin* active uid rtiid co-ofMTUtion of Drn. DuiiduB Gran I, Burt'lny J. Baron, 
mid llmiU'r Ma<kenzie, Bc^tidee those ept-iialists Id EiiroiK^ and Amrtu-A who Imve eo 
ably iiAhisted In tlic eollaboratlotj of the Journid, a uuinbcfr of new coriv*poiidi'tite have 
uiidci'tnkeu to n&^yt tbe I'dltora iu kerphig the Journal up to duU', mid lunil^hliig it with 
matl^i'sof iRtt'ietit. 

Fnco, 13s. or $3,00 per aimnm, Strictly in AdTanc^. Siogle copies, Is. 34. 
(30 Oente). Sample Copj, 25 Cents. 



KEATIJ^G anil EDWARDS 

Diseases of the Heart and Circulation 

In Ip^fancy and Adolescence. With an AppENDrx Entitled '' Clinicaj^ 
Studies on the Pllse in Cuilduood.'^ 

By JoiTK M. Keati.vcs, M.D., Obstotritdivn to tht" Philadplphfa llti^pltal, and Leehiirr 
tm Diseawps of Woun n and Children ; Surtj^eon t<i the MatiTidty tloii|jiiul ; Phyeletaii lo Stt 
Jofi«pb'B Ilospitiil ; Fellow of the ColU^ge of PhvBleluns of Philadelphhi, etc.; atid 
William A. Kdwariis, M.D., io^lriit'lor In Cliniral Medkiiie and Physleian (o the M«l- 
h^al Dbpt*iiSHiy in tht* University of Pi'iinsyivania ; Fellow ttf the College of Phyjjiiijatja: 
formerly AbAistant Patholop:iat to the Pblladelphia Iloepilal,, etc. 

Ilfustmtod by Pboto^raphs and Wood-BngravUigs. About 235 pogisa. OeUTO. 
Bound In Cloth. 

Fzice, post-paid, in ttie United States and C&nad&i |L50, net; in Cfreti 
Britabp Ss. 6d. ; in Francer 9 f!r. 35. 



tinpi ., 

wt»rk that will give material aiif to every 
doctor in hi« pn^cticc atnonq; ehildren. The 
fityte of cbe book in grstphie and iileasing, the 
iliaistioattc pointi* are oxplieit and exact, and 
the therapeutical re»oiin;e^ include the imvel- 
tieaof medicine as wtll im the i>ld and tried 
»^mtA.—PtUatmroh Med. Review. 



It ifi not a mere compilation, btii i systematic 
treatiHtj, and lH^at> evidenee of considerable 
labor and ii«h>-ervatinn on Oie part of the 
aiitbora. Two line pho^'uniiiUeof a}6»e€tionB 
exhibit mitral nt^iLMioj^iA luiil mitral ref^urgitkr 
lion? there sue al>wi a niitidwr of wood-cute. 
—CXevrlmid Medical Gazette. 



LIEBJG and BOH^! 



Practical Electrfcity f n JVIedtcfne ^ Surgery. 

H> G, A. LiKBhr, ^\i.^ PiJ D.» Asbislant in Kleetririty, Johns llojikin** L'niveraity; 
L«i-lnrer on Medleal K I eetrklty, College of rhyHieians aod SurgeonM. Halliiuore; Member 
of the Atni-rieaii liwrilute of Eh-etrical Eo^imn-n^, ek\ ; and tiiXJRGK II- RoHK, M.D-, Pro- 
fe*»or of Obfetetriefi and llygitiie, College of PhyfeieiunR and Surgeon*, Baltimore; VifcUIng 
PiiyHleian lo Bay ViiW and City tto»piint^ ; X>ireetorof tlic Maryland Matondt* ; Ai>60iiJite 
Editor ** Annual of the Univi'r&al Mulh ul Siiiiuei*," etc, 

ProfuB<^*Iy llEuslrated Ijy Wmj^l-Kugiuvings and Original DiagnunS) and pubHebcHl la 
ouic Koyal Octavo volume of \\K\ pagts, bound in Exiru Cloth. 

Fiiee, post-paid, In the United States and Canada, $2.D0i net; In Oreat 
Sdtain, Us* 6i; in France, 12 £r. 10. 



Any physician. eKpeciatly if he be n heginner 
in electro the rape ntii'i*. will l>e Widl repaid by 
a careful «tudy of th^s work by IJohig and 
Eoh^. Fur a work on a special subject th© 
price in low, and no oni< can give a gof^d ex- 
ruse for rernainini; in ignorance of so impor- 
tant a Bubieet a-*, elettrtcitv in medicine,— 
Ti^tiUi MerJicat anct Surfficni Reporter. 

The entire work is tbonninKhlji »ricntif(o and 
practical, and i^ really what X\w ant bom have 
aimed to prtHlun*, "a trustworthy guide to 
the appUcation of electricity in the practice uf 



n)Cdiclne and aurgery*"--iV>iii York Medieai 
TinuJt. 

In Ita perusal, with WMh HurrectUng pap*. 
wc have iK'cn more and morf im i mUi 

the (Att th:il hero, at laat, we I. i»ui 

on eh'cinrity ni metlS'ine ini " li 

amply fulfills tty pui ] of 

general adnptnm Li ^h 

exei^lU'me ami wniH-i < , ^ m.. 

tendwl to cover the eame tumi—l'narttuietW' 
ticat Era, 



Km 



3rA8SEr 

Electricity in tlie Diseases of Women. 

WiTU Special Reference to the i\ rprjcATiOxV of Stbono Currents. 

By G, Betton Massey, M.D., Physician to the Gynaecol o^icnl Depftrlmenl 
of the llnwnnl Ilospit}*! ; late Electro tlieni|ieuti8t to the Phtludt^lpliia Orthopa»(lic 
HoBpitftl and Ijiflrmary foi' Nervfius Diaensefl, etc. Second Edition. Revised 
and Enlarj^ed. With New uFJtl Original WotHl*En gravities. HatKiwuiitly li«nind 
in Park-Blue CIoUk 240 pages, ISmo. iVo. 5 in the PhffHcianit* and ^(udrntt* 
Readi/'Refrrenre Series. 

This work is preFentcd lo the profession as the most €omiilelc treatise yet 
issued on the elect ri^al Ireatnient of Ihe drBeascR of women, and is desLhied to 
fill the increasing demand fur clear and practical inst ruction in the hsindling and 
use of strong currents after the recent uiellioda first !iilvi>ruteil by AiuiHinlt The 
whole Buhjcct is treated from the present Hlandpinnt of eleelric j*eicnee irith new 
and original iUutitratianfi, the thorough stiuVics ol'th*; author and h«g wide clinical 
experience rendcrin*^ him »n anthority n]>ou electricity itself and its theriipeutic 
applieatioiiR. The aiillmr has enhanced the practical vuUte of the work hy 
including the exact dctaih of trealiueiil and results In a nunrher of cusea tJiken 
ftoxn his private and hosjiital i>rftciice. 

Price, post-paid, in tlie United States and Canada, $l.&Or net; in ^at 
Britain, Ss. 61 ; in France, 9 &. 35. 



A new ectitton of tbiA pmetical nianaal at- 
testn ttie utittty ot iu extat^nee and the recftg^- 
nltfon of it* merits. Tlio iliivctioni* ai p slmplo, 
easy to follow and t" jnil iiitf* nnai'twi^ ; tlie 

Sound ift well <"i»verecl, tirul iuithini?isiu**M\nu d, 
e entire liook tw^inc the reonul of e*i»e- 
^maxi.-^ottn\al qf Ifervoua umi Mtrnt tl 

It is only n few months since we notieinl the 
flr»t edition of thla ilttle book ; and It in only I 
noroimrjfn luld now ibbt we oouBider it tbv | 



l>i»t trofttise on tMs sul»]cct we have ee*ii, w 
that thi; irain^iveint'tttH Introduced Int^n tlllt 
edition make it nioie v»hial>le niMl.—BotikM ' 
Jiedtettl attd Shiryicttl Jourti, 

Tlie style i« ctear^ t nt 1 f^ftelcfMt 

detailH nriMiiiiitt^nU tb(> I i^i** ij+«in|j 

In lined <4 all hn'ti'VAiil I'Iip Immik 

a ait t'X<'ei.Mt!|nirl> valnaMeiaic, mv.i n>i»ii*»enta 
an auioiiiit ut ^liudy and expftii'ttce i^llicti ta 

only iijmi* I'luieO uYler A Ciiretul reading.— 
McdiCitl Jircord. 



Physicians' Interpreter. 

In Four Lanouaoes (English, French, German, and Italian)* 
Specially Arranged for Diagnosis by M. von V* 



The object of this little work is to meet a need often keenly fcdt by the 
bnsy^ physiciiin, namely, the need of fioiue tjuiek and reliable method of com- 
municating? intelligibly with patients of those natioiutliles and lan|[j:uape8 iinfa- 
milhir to the practitioner. The jilan of the book h a sysieninttc arrau<:ement of 
qtiestions upon the varii»ii8 iirancbes of Practical Medicine, and each unestion is 
80 worded that the only answer required of the patient is merely Yes or No. 
The questions are all rmnibered, and a complete Index renders them always 
available for quick reference. Tiic book Is written by one who is well versed in 
Kni^lish, French. Gerntan, and Italian, bein;^ an excellent teacher in alt xhuHK 
languages, and wh*> has also had considerable hospital experience. Bound in 
Full Russia Leather, for carrying in the pocket. St£c» 5x2J inches. 206 pages. 

Price, pest-paid, in tlie United States and Canada, $1.00, net ; in Great 
Britain, Ss. ; in France, 6 fr. 20, 

dimrnlty hi deaUnf^ wttli forelj^ fi|t«iiikin^ 
people, whri arc roiiNtantly eoming into itiir 
city IniKjiltalii.— jWie Ymk 'Mfdieal Jovmat. 



M.iny other bo<i>k» of the «Anie sort, with 
niorA ext*»nj»ive vocat»tilaHr«>, have t>«"en pn*>- 
li^ * * ' fi*nn tln'lr *i7.e, and t " ir 

1 IV (U'ViiUmI t«K»«|11lVnlr 

]. ■ oilior |;Mi|*n=»'jH <n»1 

|i«*i H.),t\ ^i\r • '■ ■■•■ ^ ' ■ ' 

ilii^' — ounv^'" 
and tkuind ■.: 

(if II diary, U unum tHr:iir»'i .r ti'lt 

In nae'n hit* P'^^kt't, and i^ It4 

li' jtrvr ni^ainfit any onliuMi . .Ltunal 



Tlili !ltt}f ¥f»him*- 
nlouH i ! ■ ' 

*een, 
one wli' 
forpijtit 111 ML' 



in fnif of the nnwit ln|;cs 
^vhk-li WM have 
Die l>of>k tojtny 
•wledcir- of tUo ' 
• r>ii}:4ii to tr*'iki ihofm ^ 



m 



wlio do utit kntit^ tnir own lmi|£ua|£v.— ^. Ltmii 
Cmtrim- qf Jiirdicind. 



Medical hibh 



he P, A, bniHs Co., Philadelphia, 



The Medical Bulletin Visltlng-Lfst or 
Piiysicians' Call Record. 

A.&RANOKD UPON AN OttiatNAL AND CONVENIENT MoNTlTLY AND WEEKLY 

Plan for tbk Daiky KsogaDiNa of pRoi'iiseroNAL Visits. 



Frequent Rewriting of Names Unnecessary. 

THIS Visiting-List is nrmntr'^cl ao rimi The names of pnUcnts nee«l be wriiien 
IjMl ONCK )i iiHdiili histeatl ut Font limes a moiitli. as m (lie«i»lil'8iyl« lists. 
By mcan» of ii riuw fLniture. a slnjple devire roasislin;? <»!' stub 6k h.vlf 
LKAVKa IN THRi FOiiM OF INSKRT8, (lio firsi, wi*ek'j* vlsils aie lei'Lirflinl in X\\v tisiinl 
way. siTui liiti seroad wtn-k's visits arn l)et«;iin hy aiinply tiirniiv^ ovir Uie half tml" 
willnjut lh« necessiiy of iTWiiiin!? tlie patiems' names. This very easily umlor 
atooci prcieess in lopeahMi mini the niiHiili is eiulfd and the r'ToT'd has bft-n kv\\\ 
complele in every detail of visit, cit\ro!£:, chepit, etc, and the labor and tJssie 
of enlerinij iind transferrins; namt^s at least truek time« in the month huj* hi'cn 
saved, Tljere are no iniricato rulinsj^s ; not the lujist amount of Lime can bi? toi*l 
In comprehending ilie phin, for it is acquired at a gbince. 

THE THREE DIFFERENT STYLES MADE. 

« 

The No, 1 Sr.yle of tins List provhlrs space for the daily record of seventy 
different nanvrs vath in(inlii for a year ; for pliy«ieiana who prefer a List that will 
accommodate a hir^jer pnictiee we liave made a No* 2 Stylo » which ijn> vales 
Bpace for the thiily ruconl of 10r» diflVrmii names each month for a year, and ft^r 
phyBictans who may pnder a Pocket Record diook of lesB thH:kncss than L-ifher of 
iliese Blyles we have niaile a No- 3 Style, in which '*The Blanka for the HeconK 
iDg of Visits in *' have htH^n made into reniovahle sections. These sectrous are 
very thin, and are nnuU* up so as to answer in fidl the demand of the largesi 
practice, each section providin'^ ample apace for the daily uiicouo of 210 DIF- 
FKRKNT NAMES tor iwo monilis ; or 105 different names daily each month for four 
taonths ; or seventy different names daily eaeh month for six months. Six setJ 
of these sections go with each copy of No, 3 Style. 

SPECIAL FEATURES NOT FOUND IN ANY OTHER LIST, 

In this No, 3 Stylb the print kd matte ii, and such matter as th© 
BLANK FOiiMS FOR AhOHKSSKH OK pATiKNTs, Ohstf.irie Itccord, Vaccination 
Hecord, Tasli Account, iSirlli uml ILmUi Ueninls, etc., are fa^lene<l [Roma- 
iii-ully tn tin* hack of the book. The ad<litMMi of a renmvable section does 
not increase the thickne^ip more than an ci^rkiti of an inch. Tins brinija the 
hook into such a small ctnnpasH that no %n\v ran ohji'Ct to ii cui areonni of 
its ibickness, as its bulk is very mucu m:hs thnn that of any visiting lisl 
ever pnhllshed Every physician will at once* understand that us soon as h 
section is full U caii he taken out, filed away, rL\\<\ itnotber inserted witbont X)m 
' leiut inconvenience or trouhlc. Eitnj ^r mhliUmnl »ertioTt$ tPiU bi furnahtd mi 
mny time fnr 15 cenU each or fl.75 per dozrn. This ViBitiui^-List contains calen- 
dflra, valuable iniscellaucouB data, important tables, and other useful printed 
matter usually placed in Physicians' VisitingLista. 

Physicmns of many years* standing and with large practices pronounce it 
TffK Best List thky havk ever seen/ It is handsomely bound in line, strotifi; 
leatlier, with llap, includiui? a [vocket for loose memoranda* etc., and is tlirnished 
with a Dixon lead-pencil of excellent quality and flnisb. It is compact and con* 
?ea}eat for currying in the pocket. Size, 4x6} inches. 



Om 1. R^KUlu-itxe, to Accommodate 70 p»Atj«!nt» dakly each month for on« year, . . « •!*<& 
o. 51. Larse «»*e. to accommodaie *og pattentt daily eich m'>nth for one ycAr, ♦ . . . •t.JSH 
IK 3, In which iJie •♦ Blank* f»f Recording Vi^Ht In " are in removable sectiotit^ . . . 91.76 

Special Ed t( ion for (Ireut Rrtt;ijn. without |}Hntcd matter. , 4i* #< 

0m M^-^7h€ ff§c9f^tng of ¥l»it§ fn thfi Utt m«y frt Cammtnewd at anff Umt during tk» ft», 

tu> 
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MICHENBR 

II I *« ■ it f I • OR, KOTB8 AKD CASES 

Hand-Book of Eclampsia; **^ i-iFK«rK«Ai. 

By E. MtcHBNER, M.D, : J, H. Stubbs, M.D. ; R, B. Ewino, M.D, ; B. TaoMPSfON, 
M.D. ; S. Stebdins, M.D, lOmo. Cloth, 

Price, U ceatSt net; 1b G^At Biit&bi is* 6d.; b France, i fr. ao. 



NISSMN 
A MANUAL OF INSTRUCTION FOR GIVING 

Swedish AAovement ^ Massage Treatment 

By pRor, IIaktviu Nisihkn, laU* Director of tlic SwMlihb Tlealth Institute. Wa«b- 
tngtonf D.C.; Intc In^triictor In Phvsk'al Culture atitl f»yiTitifl*ik*s at tlie Johna Hopkins 
Unlveraltj, Baltimore, MrL ; liistrui'ior of Swedisli iinil <jerman GymuaBticd at Hanard 
Uiiivcreity'ft Sujiiumt School, 18&1, etc.^ etc, 

Tiiia excellent iittle volume treats tlilii very Important aubject tti a practical mauner 
Full itistructlouB are ifivcu regarding tJie mode of applying the Swedish Movemetit and 
Massage Treatnumt in varioun dlRcaS4>H aud coniUHarm of the humau Byel^iii with the 
greatest degrt-e of elTectiveue*,'*. This tKMik Is iudl>^}K^U£abIe to every physklaii who wlahea 
to Inio^ hmfl to use these valtiahlc faandmaidfi of medlelDe. 

Ill ust ratted with 29 Original Wood'EiigravingA. In one lllmo volume of 128 Pag€S. 
Neatly bound in Cloth. 

Pricor post-paid, in the United States &ni GAnadA» $1.00, net ; in Qreat 
Brltdn, Ss. ; in France^ 6 £r. 20. 

The present voUiino la a mod est areount of 
the apiilir action of the Hwcdi»h Moveineni and 
Mastwgo Treatuieiit, in which the tech niQ tie 
of the varirms |uoiiMlurea are clearly stated as 
well oA illiijitrated hi a verv excellent manner. 
^Norih American Pt'actilionei\ 



This manual is valnaHo to tli*? )iriirtlti«mer. 
as It rimijdui!^ a tii^r dcM^rtptinn uf a tfiuhjcot 
but toci litrle aujUTstooil In this euuotry. . , 
The Iwwik is* j;ot up very creditably.— JV. F, 
Aied, Jourtial, 



HAY FEUER 



8AJOVS 

Anil itA SuceeflHriil Treatmetit bjr Baperflctal 

Orsranlc Allerallon of the Bianal 

niuGCiuit ]IIcuit>rafie« 

By CuARLBS E. Sjuoua^ M.D., formerly Lecturer ou Rhiuology and Laryngology In 
JelTeraou Mt^dieal College; Chief Ediior of the Autnml of the UtilverRal Medical Science*, 
etc. With 13 Eugravinga on Wood. 103 pages. 12mo. Bouud in Cloth, Beveled Edges* 

tris/tt poit-paid| In the tTnlted States and Canada, |1,00, net; in Great 
Britain, 6s. ; in France, 6 fr. 20. 



SJJTNJE 

A Treatise on Diphtheria^ Croup> 

Tracheotomy, and Intubation. 

HIBT0R1CA1.LY AND rRACTICALLY COSSTDEKED. 

By A. Sakn«, Docteur en MMoclne, anclcn dea Hfipltaux de Parli, etc., etc. Trftiis- 
lated, Annotated, and the Surgical Anatomy added by Hbnrt Z. Gill, M.D., LL.D., late 
Frofesaorof Surgery In Cleveland, Ohio. 

Faeinj? the title-page is fonnd a very line Coloreil Lithograph Plate of the part« coo- 
cernetl In Tracheotomy, Next foltowA an illustration of a cast of the entire TnchM and 
Bronchi Ui the third or fourth dtvl^iou^ in one piece, taken from a photograph of a caie to 
which the cast wa* expt'Iled during life fn>m a patient f'r-" ■■ - nrs old. This Is the moat 
complete cast of any one recorded, Thcri^ sire aJwi over 1 1 lust mil* ms in tlie work, 

A full Index, and a List of Authors, making a ven' Im uvo volume of over 6«0 

page*. 

Uoried Slxte*. Caivida (duty paidy. Great firilaJn. Fimiee. 

Price, post-paid, OleUi, tlOO,net $iiO,net 23b. 61 2ifr. 60 

Leather, 5.00 " &.&0 " 388. 30i^. aO 
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Physician's All-Requisite Time- and Labor- 
Saving Account-Boole. 

Beinq a Ledqir and Aooount-Book for FuYsiciANs' Use, MEErrmi 

AMi THE KbQUIREMENTS OF TFIB LaW AKD CoiTETfi. 

Deaigned by William A. SistBKnT, M,D , of Easton, Pa. 

Probably no rlaas of people lose more money through carelessly kept 
iiceounta \\ni\ overlooked or neglerled bilLn llum pbysicmnfj. Ofleti detained i\% 
Ihe bcd«klc of th« sk'k until kte at niglit, or dt-piUed of even a modicum of neat, 
it is with great difficulty that he spares llie time or puts liimselt in cotidition to 
give the same cnre to \m own fiiiaiif^ial interests lliat a mcrclmrU, a lawyer, or 
even a farmer devotes. It is then ]dainly apparent that a sy»tcrn of bookkeeping 
and accounts that, without sacritkring accuracy, but, on the f>tlier hand, ensuring 
it, at the samo lime relieves the keeping of a phyt^ieian's book of half Uieir 
complexity and lw(j-lliirds the labor, is a convenience wliicli will be eagerly 
welcomed by thousands of overworked pbysictatis. Such a syslem has at last 
been devised, and we take pleasure in offering iL to the profession in the form ot 
The Physician *B All liequiaiie Time- ami Lahor- Saving Account' Book. 

Tbcre ia no exaggerEllon In staling that this Account -Book and Ledger 
reducefl the labor of keeping your acconntsi more than one half, and at the same 
lime secures the greatest degree of accuracy, Wc mny mciittou a few of the 
superior advantages of The Pb3'8ician'» All Requisite Time- and Labor- Saving 
Account-Book, as followa : — 



/7rt#— Will meet all the requirements 

of the law and courts. 
Secflflrf— Self-explanatory ; no cipher 

code. 
Third — Its completeness without sacri- 

tlcing anything. 
Fourth — No i>osting ; one entry oniy. 
F/fth — Universal ; can be crmimenced at 

any time of the year, and can ha 

continued indeflnltely until every 

account ia filled. 
Sixth — Absolutely no waste of spuce. 
Seventh — One person must needs he 

sick every day of tlie year to fill 

his account, or might be ten years 

about it and require no more than 

the space for one account in this 

ledger 
Gghth — Double the number and many 

limes more than the number of ag- 

To all physicians desiring a quick, accurate, and comprehensive method of 
keeping their accomits» wc can safely say that no book as suilable as Ihifl one has 
ever been devised. A descriptive circular ^Imwing the plan of the book wiil b» 
sent on application. 

fiET PRICES, SHtPPfm EXPENSES PREPMfD. 

VOi t dOO Pages, for 900 Accents per Tear, 

Size 10x12, BonBd in .^'-EussiSf Raised imilb. 

Back Bands, Clotli Sides, . . . )5.00 
Ko. S. 600 Fagesr for 1800 Accounts per Year, 

Slis 10zl2, BoTind in M'-Eussia, Esised 

BMk-BsndSp Cloth SldM, . . . S*00 



counts in ntiy similar book ; tlie 
300-page Imnk contains space for 
9tlO accounlw. and the GOO page 
liook contnins space for 1^) ac* 
cm mis. 

fiinth — Tin? re are no smaller spaces. 

Tenth — t'ompact without sarrlflcing 
complelcncfss; every account com- 
plt^te on Bamc page^ — a decided ad* 
vuiitaire and recommendation, 

Ek¥enth—V nWhvm size of leaves. 

Twelfth — Tlie statement of the raosi 
compiicated accntiiit is at once be- 
In re you at any rime of m^mih or 
year — m other wonls, the account 
Itself ns it stands is its simplest 
stjilcmcnt* 

Thirteenth— ^o tmnsferring ofaccouoU, 
balanceSi etc. 



(ihttv piild). 

$5.50 



ciriMit 
Uritaiii. 

238. 



8.80 i2s. 



PrBincw, 

90fr. 90. 



i9fr. M 
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PRICE mid EAGLETON 

Three Charts of the Nervo-Uascular System. 

Part L— Thk Nerves, Part II. — The Arteribs. 
Part HI. — Tub Veins. 

A New Edilion, Revised and Perfected, Arranged by W, Henry Prick, 
M.D., and 9. Potts Eaolkton, M.D. Kiulorsed liy leading auntomists. Clejirly 
and befiuUruUj printiH) upon extra durable paper 

PAKT I. TJio N**rvtiH. — <^>ivc* in a *'\vn.r form not only tlie Craiiful and Hjiiiuil Nei"Ve!*. sliow- 

iiiR the forniiilinii of tin:' dilleient iMiwii^es aim their branches!, but aA<u the cujiii>1ete 

tHrttriliutitm i»f th<* SYmpatuktio Nkhvkh, 
I'AKT II. Tho ArtvrlfB,— (;ive!* a, iiinJiiiK' ^icMi^niij;; of lhi> Art^^rfal BjaNn ■■^l the 

tlivisioiiHi aii«l sutHiiviH.it>ii.s of all rlii? vtsMolK, U'-jUfiniiiik^ from the hfaVt :i i Hifflr 

roNTlNirui'8 iliititibutinn U* Urn pcripbt-iy, and ti.lioivhig xit a k1j*'»* ' luiiiul 

hmnche» of eruh artery. 
I*AKT III. Tlii* Vfiim — Showi how tbi» Ishnnl fniij the periphfrT of the body ia feradnaDy^ 

«c>H«ctt!d by thf> hu^**v vciiiH» nnd tbef»e roah-Nf in|; formhipj still larger reflnelA, QtttU they 

tiMiilly tr:u<* them»i*lve!S iuto thrii Hi^ht AiirJclo *»f tho heart. 

l\ is tlitrerorc readily seen iltnL '*Tlt€* Ncrvo-VaBcular System of CharU** 
nfTers llie fol]t)Winjt^ 8uperi<^r advuritages : — 

1. It is Uie t*tily urninpenuni wlucli coinbtncB the Three SyBtcms, and yet 
eucli Is perfect and *li*^tincf In ilSLdf 

2. It is the only hiBlanre of I be Cranial, Spinal, and Sympathetic Nervooa 
SystCTiis being represenied m\ one rlmrt. 

■J. From its neat size and clear type, and lacing prhiled only upon one aide* 
it may be tacked up in any ronvenient pliice. and is alwa^'S ready fur fresh'^ning 
up the memory and reviewing for exanuuation. 

Fricep post-paid, in TTnited States and Canada^ 50 eents, net, complete ; In 
Great Britain, 3s. 61 ; in France, 3 £r. 60. 



For the )*tmlpnt of anutomy there eaix poR- i 
jsitily he tio more cniHt'H^ way of arqiilrinj^ a 
kiiowhMli;!;i'< of \\w iiprv*"^, voliig. umi urtenos 
of the hiuii:in HyKR^DL It {>re»eQt« at a glance 
their trunks iii id braiiche.'* iu the great divla* 
ions of the txnly. It will ,*ave a world of tcdl- 
oiiai reAdln^, and will liiiprents itaelf on the 
mlud aa no ordinary x^ade mecuni^ even, could. 



Ito priee \fi nominal and it» value inefltimablo. 
No ^tndi'nl ^hmdil be without it.— J^att^/ia 
Rrciii'ti tif Mrdicine ami Surgci^y. 

Tl»e8e are three admirably arranged chart* 
for the UNO of litudentss^ to aflMlMt in metnor- 
ixiue their anaUtudcal »vktli^f&,—B^ff^alo Med, 
0na 8Hrg. Jour* 



JPUJtDY 

Diabetes: Its Cause, Symptoms a:^Treatment 

By CiiAS. W, PTTRDV, M.D. (Queen*8 University). Hojiornry Fellow of tbe 
Royal Collej;e of Pljysieijins anil Surgeons of Kingston ; Metnher of the t'r»llf*ge 
of Physicians and Surgeons of Ontario ; AuUior of "Brlgbt's Di^i'itse and Allied 
Affeetlona of tlie Kidni^ys ; *' Member of tlie AKSoeiatum of Ameniiin Pliyeieianfi ; 
Member of tbe Americnn Medical Association ; Member of the Chiettgo Academy 
of Seicnee»» etr, 

CV»nti;nts. — S«*ction I. Ilistorieal, GeogntpUieal, and Climntolog^ical Con- 
fiiileratioiiR of Diabetes Mellitus. l\. Pliypiological and Pnrhulogienl OonBidera* 
tlona of Dialu'ics Mt-llitus IIL Eliuloiy of Diabele!^ Mellitn?*, IV. Morbid 
.Anfiiomy of Diuliett's M<dlitna. V. SyinpUunriloJogy of D»al>eles Mellilus. VI. 
Treatment. t>f Diabctow Me 11 it us. VTI* Clinical Illustrations of Diabetes Mellitua. 
VI n. l>iabeies Insipidn^^ ; Bibliography. 

rihto. Dark Blue Evtra Cloth. Nearly 200 pages. 

Xo. S iti the PhtjHuutng' and Studfutg' Ready tiiffrniee Series, 

Price, post-paid, in tlie ITnited States and Canada, |1.26, fiet; In Qfiit 
Britain, Gs. 61 ; in France, 7 h. 75. 
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RBMONniNO 

History of Circumcision. 

From the Eahlikst Times tc» toe Present. Moral and Physical 
reasijn8 for tts peilformance ; with a iii story of eunuchibitf, 
Hermapjirodism, etc,, and of TflE Different Opera- 
tions pRAc-ricEi* UPON THE Prepuce. 
By P. Q, Uemondino, M.D, (Jefrerson), iMeinber of the Araerlcan Med- 
' irnl Association ; of tlie Amerifim Public Health Aasociiition ; Vice- 
Prestdent of rnlifonria State Medical Society and of Santliern Caltfornia 
Mediefil Society, etc, 

1 1 M vi\ o 11 cut 1 2 1 ri o V ol 11 1 11 e o f 3 4 fi pa^^e s . H an d s o m el y bo u n d in E x t ru 
Park-Blue C'lutli.and illnsLrated with two fine wno<lHMit»ravinir8, showing 
the two princi|»:il mode?* of Oircuincision in aneieiit times. NtK 11 in the 
Phymcians^ and Stmfenfs^ Rpadtf-Jie/erence Seriri^. 

Price, post-pdd, in Umtei StAtes and Canada, $I.25| net; in Great Britain, 

6s, 6d. ; in France, 7 fr. 75. 
A Popnlar Edition < unabridged), bound in Paper CoYers, is also isanel Price, 

50 Cents, net; in Great Britdn, 3s. ; in France, 3 £r. 60, 

Every physician should rt*od this hook; lie will there find^ in a" 
cnndens€*d and systcnnitized furni, whfit there is known concerning 
Cirenmcision, Tlie honk deals with simple lacls^and it is not a disserta- 
tion on thec^nes. Ifc deals, in |>lniii, pointed larit^jnage, with the relation 
Ihnt the [^repncc hears to physical degeneracy and disease, liases all its 
niteranees on wiiat has occurred and on what h knowiL The anther has 
here «;athered from ovrry source the mat-erial for his siihject, and the 
dcil notions are nnniistaknlile. 



Til is i-i ft very full aiiO remlablf lnwik. To 
llu* ri"ii(li*i^ who wi*ihc!4 to know all nliout 
till* aiitUiuity of tin* onuratiori, Hjth the vicwK 
pro and fon of tho righl of this npiHiitla*;!* to 
*'Xih.t, i\> sidviintapeH, ilanpTr*, etc,^ this is the 

T\w oniTiitive rh Alitor wHl be pftrticu- 
Iftdv niofiil aiHl iiitc^rt'Stinii: to phystcian^^ tis 
If «-uiituinK a narfMtjl uii*l imiKirtilar ri'View <tf 
kll^tbe opoiative iiroceiluic?*, fnnii tUo moat 



Himple to rhomoMtflahorate^ payitig p&rtirnlmr 
attention to the subject of arter-drewin^ It 
i<% n v<Ty jtittT+'.^tin^ unU instructiTe woric, jwd 
Hhouhl Iw reafl verv liberally by the profes- 
»ioii,— The J/«/. Brir/. 

The author's vlevra in regard to clrcum- 

eision, iis neo«Mfflty. and its results, are wif>tl 

founded, iind iu performance an a prophylactfe 

mea«iii-e in well e«tabliiihed.— C<}^i'n»oiM J/rdL 

' Journal. 



Bjf the Safne Author 

The Mediterranean Shores of America. 

SoUTiiKRN Califhuma: Its Cumatic, 1'hysioal, and METi;A>ROiit»QicAL 

CONOITIONS. 

By P, 0. REMoriDiNo, M.D. (Jcfterfton), etc. 

Complete in one handsuinely printed Octavo vol n me of nearly lt5 
pages, witli 46 aiipropriatc illnstratioos and 2 finely executed maps of 
the region^ sliowin^z f^ltitntlcs, ocean enrrcnts, etc. Bound in Extra Cloth. 

Price, poet-paidr in TTnited States and Canada, $1.25, net ; in IJreat BritaiBp 

Os. 6i I in France, 7 fr. 75» 
Cheaper Edition (unabridged ), bonnd in Paper, post-paid, in United States and 

Canada, 75 Cents, net ; in (keat Britain, is. ; in France, 5 fr. 

Italy, of the Old World, docs not excel nor even approach this region 
in point of salnhrity of cliuiatc and all-aronnd health fnliiess of environ- 
ment. This hook fully (U.*scnl>eH and discusses this wonderfully^ eliai-niiug 
country. The medical profession, who have long desired a trustworthy 
treatise of true scientific value on this celehratcd region, will find in this 
volume a satittfactory rcBponse to this long-felt and oft-expressed wish* 
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ROHE 

Text-Book of Hygiene. 

A Comprehensive Treatise on the Principles and Practice of 
Preventive Medicine from an American Stand-point, 

By Georoe IL lloiifi, M.D,, Professor of Obstetrics find Hygiene in 
the College oT Physicians x\m\ Surgeons, Bivltiniore ; Member of the 
American Pnblic Ilealth Association, etc. 

Every Sanitarifin slioukl hnve Robe's "Text-Book of Hygiene " as a* 
work of refererife. 

Second Edition^ thoroughly revised and largely rewritten^ with 
many UlnHtratinns an<l vahialdu tables. In one handsome Iloynl Octavo 
volume of over 4tJ0 [lages, bound in Extra Cloth. 

Fricep poat-piud, in United Statesr $2.50, net ; C&nada (dutj psdd), $2.76^ 
net ; ^ftt Britain, 11^. ; France, 1$ fr* 20. 



One nroiniiioiiit feature i»4 tha.r: then? are no 
Bnjiwrtluous wordei ; every serirenee is tltrecl 
in tl*e point stiiiRbt. It ia, tlierefore^ eany 
reading, and eimvevs verv ifiueli infoniuitiiijii 
ill lUtie 9|»iie<*,-'T7ie Pacific Record qf Medi- 
tint' itnd Sunjerp. 

It is wnnnoHtirtiiably % wniV tfiat ulinyld In* 
in thts hanil«« of every ithvsij^ian in lh*» eoniury, 
and nifdioAl i^tiideniiii wd) l\iid it a tiio><t t^xeeU 
l«iit iiiid valiiablifii text-l>ook,"7T»4f Southern 
Prartitioner. 

Tlie first oint ion waHmpldly cxlianst^d, and 
the ixMik ju9tl^r' ipec'xune ati iiiithoritj Ut plinj S^ 
cians and sanitary ofllec^rs, ami :i text-tMHilc 
rery generally adopted in the citllejte* thruu j;1i- 
out Am«rle:i. Tlie »eeond i>iditJiuii im 21, grent 



' im|irovenieitt ov<ir tlie fli>ts, an of the mihttcr 
heifi)i»: thorouKJily ievir*c*L, tnucli rd it being 
leuntten, and uumy adi1iti<kiu^ tieini; tnawle. ' 
I Thi* ^lzt• of the lM>r»ltlw inei ea'*iH{ niw iiniMTrecl 
I pa^ec, Tht' iKiok has tile oripiiKkl iei'niinien«ia- 
tiiHi of l>eing a liHinlioOiikt'lv-lMfnnil, ih^^irly- 
printetl iK'tavo vr*luiue, ]n-«ifusi<]y iltiiHtrat^d 
with rehaide liderenees fjtr every iirancb of 
the *inlijeet ui.iKter. ^Medti.Hti Jipcin'd 

The wonder is how Profes<!*or Rohi? has msute 
the book »a re:i<i.iti1e and entertuininK with so 
mned nuitter iHH'e>*8ariIy cMjnd«>nK«a1. jVlto- 

frethcr, the niuniial is a p?ml e^nonent of 
ly^ieue Jind $<.anltary ncienec from the present 
Atiieriean Ktaiidixihit, and will repay with 
pJeiLhiire and profit a«y tifut- that uiav Ih» ii^iveii 
to its i>eruiiaL — Umvtrsitjj Mfdicul Alagae^met. ] 



By the ScMne Author 

A Practical Manual of Diseases 

of the Skin. 

By GEOBfiK H, Koni, M.D., Professor of Materia Medica, Thera- 
peutics, and Hy^ieuc, and formerly Professor of Dermatolocry in tlie 
College of Pliysicians anil Surj^eons, Baltimore, etc,, assisted by J. 
Williams Loiid» A.B,, M.D., Leetnrer on 1 dermatology and Bandaging 
in ti»e Collej^t^ of Phy^^icians and Siirp:oons; A^islslant Pliysician to the 
Skin Department in the Dispensary of Johns Ho[*kins Hospital, 

in one ticat 12mo volume of over 300 pajjes, bonnd in Extra Dark-Blue 
ClotlL No. 13 in the ^hysicia^ »^ and Studenl^' Read tj- Reference Series, 

Price, po&t-(&id« in the United States aad Canada, $1.25, net; in Great 
Britain, 6s. Gd. ; in franee, 7 £r. 75* 

The practical character of this work makes it specially desirable 
for the use of students antl general practitioners, 

Tlie nearly one hundred (100) rcdiable and carefully prepared For- 
mulae at the end of the volume add not a little to its practical value. 

All the various forms of skin diseases, from Aene to Zohtt-r (alpha- 
l>etically speakinjj:), fti*e snccinctly yet amply treated of. and the arrange* 
inent of the book, with its excellent index and uunsnally full table of 
contents, goea to make up a truly aatisfactory volume for ready reference 
in daily practice. 

im 
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SENJV 

Principles of Surgery. 

By N, Senn, M.D., Pn.D., Frufeseor of PrflcUce of Surgery atid Ctititciil Surgery In 
Rush MiMiical CoOcjl^c, Chicago, 111. ; Profeeaor of Surgery In the Chicago PolyuUiiic ; At- 
tctidlH^ Surgeon t*^ tht^ Milwaukee Hc^pital ; Coneultfng Surj^jeou to the MUwaukm* County 
UoBjtifal atiiT to thf Milwaukee Cnunly Insane Asylum. 

This wnrk^ by one of Amedea's g:reftle8l Burc^t'ons, Es thoroughly cowrLJETE ; tt» 
clearness and brevity of ptal'Cnient are among Us conspicuous merits. The author's l*>n|f, 
al)le^ and i'*ii»seientiouft re^earelies In every diret'Mon In thi» important fleld are a guaranteef 
of unusual trust.worlhinesa^ that every braneh of (lie subject h trejited aolhi>ritatlve|y, ami 
in flueh a manner as to Itring the greatest gaiti in knowledge to the j^raeHEloner and i^tudent. 

In one Royal Octavo volume, with 109 tiue Wood-Eugraviiiga and ♦j24 page*. 



Fried, m Clotli, 
'* Sheep or i-BnssIa, 



Uoitctl States, 

$1&0» net 
5.50 " 



STRFHKN HmTTIT, Jf .D., Professor of Clin- i 
UiaJ Hnreery Medical i^eiuirniieiit riHvcrmity ; 
of the Llty of New York, wrltos : "There lia* 
lonjc heen preat need ♦d a work cm the prin- I 
eipleR of surgery whieh wonlcl f ill ly illustrate j 
the prcRtMil a«ls'aneed Htat*^ ol knowkKleof tlie 
'^'nriou.'* subject** embraced iu thia volume* 
The wiirk Heenia to uie to meet this want 
a^imlrably/' 

Frank J. Ltrra, M.D,, BL Lanls, Mo,, says : 
"It »eoms ineredlhle that those who pretend 
to teach have tlmw without gueli a guide 
iH'foro, .lud I di> not understand how our stu- 
dent}^ !!ioeroeded in muatfrJnK the nrinclploa of 
mn^lern Hurtjeiy hy utteni|^Cirig lo n*ad our 
otmolete text-lHtokj^, Amerisean Burgery sluiuld 
feel priiuiL of the priHlnctloti. and the present 
gi'Uerathm of mirgeoim owe you a debt of 
gratitude." 

The work ix.Hystematirnnd enmpact, without 
a fact omitted or a scntcuee too [nuch^ and it 



Canada (duty paid). Great Britain. France. 

$5.00p net 2iB. 61 27 fr. 20 

6,10 " 30s, 33fr.lO 

not only makes instruetivo but faacinating 
rendini;. A eonspicuoiiH miTlt of H<»nw'« wf^rk 

lHhl« nit'thml^ his pensiHtfut and ti- ' rrti 

throu|rh li^rif^liiid nivej*ti}jut(on« us 

to knovvled^t', and the {ir.irticai .'f 

hift df^Hi'ovei ies.— 77U? Keviettf o/ liinrnmy und 

After perusing thift work on «ev«' ' -■ ^f -^nt 
occasifma^ we have fume to the e^ Lit 

it la a remark.abl*' work, by a nui u^U 

ability. — 27i<f Canada Medical liw^^x, u. 

The work is exceed in f;ly praetieal, m th« 
rhapt<?r« on the treatment nf *''• '■—-•■- viti* 
ditioni$ con,«iilered are ba>< ic- 

tiouit, are comiilete, and tw- uy 

any painstiikiug»urgeon.~/.irr^r. t., j\r, ..,,;^ 

The book thr^nighout ia worthy of Uie 
highest praise. It »hi>uld Ite ibbii)i<<4 m» m 
textbook in all of our schools,— UniverHtif 
Medical Magazine. 



I 
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By the Semite Author 

Tuberculosis of the Bones and Joints. 

By N. Senn, M.D., I'n IK 

Illustrated with upwardn of One Iluudrud (100) Eugravltigs and Plated, many of thfttn 
colored. Royal Octavo. Over 5tK) page«» 



Price, Estra Cloth, 
" Sheep or i-Bussia, 



United Stafes. Canada (duty paid). Great Hritaia, France, 

$i00,aBt $1^0riiet 228.61 21 ft. 60 

5.00 " 5.50 " 2S$. 30fr.30 



To gel an iilea of the scope of the work reail tT>e following title** of chapter*: History. 
Proofs which K<$tahlmh the Tubercular Nature of the Ho-called Hlrumons l>l!*ea»e of Boiicss 
and Joints. BaelllnKTiiberenloflis, Histology of Ttj herd e. Hi?<togenehis of TnlM-iele, ('«<»«»> 
tlon. TulM?renlar Ab!!*ceaa. Topo^aphy of Bone and J*)tut Tuherculojsis. Ikine TuijercuhMnla. 
Etitdogy of Bone Tnbereulo«iii, Symptoms ami Diagnoah* of Tul^rcular Hh«o AtfertioDO,. 
Prognosis of TubercTilar Disease of Bone. Treatment of Tnlj^rculosis of Bone. Tult«rcutoala 
of Jtdnts. J^jvecial l*oinlfi hi the Pathology of Synoviid Tnherculoaia. •Etiology \ Bymptoius 
and DhignoHia, ProgimsLs. Treatment of Tnherculosb of Joints. Ixieal Treatment, TubercuUn 
Treatment, Treatment of Tuberculosis of Joints hy Parench>^natoufl and Intra-articular 
Injeetions. Ojwrative Treatment. Resection. Atypical and Typicrd Resectioiu Immediate 
and Remote Re«iu]ts of rteseetion. Ampntation. PfHt-OiHuativo Treatment, Tubtircnlosls 
of HiwH^ial Bon«ti, Tuberculoeia of the Rones of tlie Trunk, Tuberculosis of Pelvic BocMa. 
fk^apula, (-'lavicle, .Hternuin, and Rll». Tuberenlo«iH of Jointft of Upt»ef Extremity, Tuber- 
culosis of Hip Joint. Tulx^rcnlmls of Knce-Jnint. Tul>ercuh}8is of Ankle-Join t and Tamis. 



All the^e finhjects are handled in the 
•ntbor's simple, din'ct, ami vigorniis style, 
nitd always with the practical side of the 
question kept in view, and leave nothing 
ne<^e«tsary or desirable untouched* We know 
of no lM>ok ijf eijoal leamtni;, thorou^^hness, 
and utility upun the couimuu and important 



ctaa* of eaiies composed under TubercnlCMiU 
of Bones and Joint*. The illiirtlr:iti«um aro 
ntimeriMis and good, ;ind the f "^d 

other details of issuing a Imx i < ti 

attended to with an enterprise l ; ii>u 

creditdble to the publisheT*,— <7Iec' /tinii J/^ct* 
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SHOE3IAKER 

Materia JVIedica and Therapeutics. 

Wixn EsPECfAL Kefehence to the Clinical Application of Dbuob. 

By JufiN y. Shoemaker, A.M., M.P,, ProfesBor of Mnteria Mt?dica, 
PhttniMicolo^ijy, Therfi[R»utic's, and Cliuical Medicine, and Clinical Vto- 
feasor of DL^GJises of tbo Skin in the Mcdico-Chirurgical College of PbOii- 
delphiJi; Pb^^^ieiViii to the Meilico-Cliirurg^ical Hospital ; Member of the 
American Medicni Atssoeiation, of the Pennsylvania and Minnesota State 
Medical Societies, the American Acadctny of Medicine, tiic British Med- 
ical Association; Fellow of the Medical Six-iety of London, etc. 

Second Edition. Thoroughly revised. In two volumes. Royal 
Octavo. Nearly 11 00 pages. 

Volume I is devoted to pharnKiey, j^eneral pharmacology, and thera- 
peutics, and remedial agents not proi^crly classed with drugs. 

Volume II is wholly taken up with the consideration of dnijE^s, each 
remedy being studied from three points of view, viz, : the Preparations, 
or Materia Med tea; the Physiology nnd Toxicology, or Phannacology ; 
and, lastly, its Therapy. Each volume is thoroughly and oarefiilly indexed 
with clinical and general indexeSi and the ureond vobune contaiits a most 
valual>le and exhaustive Udde of doses extending over seveial double- 
cohmni octavo pages. 

Th£ Volumes may be Purchased Separately. 
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The well-kijown practical usefulness of this eminently standard work 
is now greatly increased by the very recent and accurate infoiTnatiou it 
gives^ from a clinical stand-point, concerning the new and useful drugs 
introduced to the medical profession since the issue of the first edition, 
two ycai's ago ; so that it is thoroughly abreast of the progress of thcra- 
jicutic science, and hence really indispensable to every student and 
practitioner. 



R£¥I£WS OF THE PIR(»T BMTIO^. 



The vnnip iif tbe b<»ok lic« in Uie fxkctttiftt 
It 1^ 111 tat I IS jkW thikl H AttilKnttlo juiil tffliit- 



II iV. 1. M 

lu,.,..,, , ,i ,,.. ;>.„!-, their pbk 

phyHioliv(;lcal action, toxU'»rtloiu -' 
ono is euii«t;uiUy atin^riatnl at tbv 



muterijil coin|ir«a»ed In ho limited t^ npiic'e. 
T1»^ Iwy^k wtn pmT© arft1njit»to addition to ilio 

... , X , . ,.»_-. r- f 'rf? Med, TVrrieji. 
^li many uniitiM^ 



LLrraiii;iHl tor tiandy reftire!^ 
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8SOEMAKJEB 

Heredity, Health, and Personal Beauty. 

Including the Selection of the Best Cosmetics foe thk Skin^ Hair, 
Nails, and all Parts Relating to the Body, 

By John V* Shofmarer, A &L, M,D.. Professor of ^[nteria Meilioi, Phar- 
pmcologyj TUerapLUtics, and Clinical Medicine, and Clininil Professor of DiseAses 
of ihe 8kin in the MudifoChirurgiciil College of PUiladfliUna; Physician to the 
Mcdico-Chirurgical Ikifiiiltal, etc., etc. 

The health of the ^khi and hair, and how to promote them, arc disciiss^sd; 
the treiUment of the nails; the siihjects of ventilation* food, clolhinp, wannih» 
hathing; the circulation of the hlood, di^jfestion, ventilation; in fact, all tlmi ta 
daily lite couduees lo the well-being of the body and lediicnient is dnly enlarged 
U[mn, To tliCBe stores of popular iiit7>rmaiion is addiul n Hst of rlie hesl medtc^Hled 
aoapa and toilet sojipa, and a whole ehapler of tlie work is devoted to household 
remedies. The work is largely suggeetive. and gives wise and timely advice as 
to when a physteiiin should be consulted. Tit 19 i^ just the book toplac^onthe 
%eaitingroom Utbk uf every physician, and a work tluit will pram uufal in t/ui handi 
of your pfi tic fit ». 

Complete in one lianilsomc Royal Octavo vohiiue of 42o pages, IwautifuHy 
and clearly printed, and hfniiid in Extra Cloth, Beveled Edges, with side and 
back gilt stamps and in Half Morocco Gilt Top. 

Pxiod, in United Staiesp post-paid, Clotli^ ^2.50; Ealf-MoroccOr 33.50, 
net. Canada (duty paid), Cloth, $2.75; Half-Uorocco, $3,90, net 
(}reat Britain^ Cloth, lis. t Half-Morocco, I9fi, 61 France, Cloth, 
15 t, ; Half-Morocco, 22 fr. 



Ttit' book rcadd nnt lik«! Uw fnlfltlini^nt of a 
taakt tint like the rescari'lic?> iind ol>servationH 
of one thorodj^hly In love wltli tiiti Bubjipct, 
fully njij^ri'eiatm^ itJ* linpnrtiinre^ »iid writing 
fur tlio iilG;i*um lu- t^xpericMces if* it* Tlit* 
work in vt'Tv riiiTi]ij i<lit»iinive »iiui complete in 
itB fl€npo.— .VrfiNfrai World. 

TIiu liook Itifforn us is a twist reiu ark » bleu 
nrottucijioii aipt a mnnt ciit^irtaininp (me. Tho 
book IS etiunlly wl^II ndiiptcd for (tit> laity or 
ttic prMfp(*sion, 1 1 n_*\H u« how ta hv lioaltliy, 
hiippy* and as iK'tauti ful ;*a in ii?*>ilt|i\ Wi» c'jiii't 
review tlOi!( tniok ; it iKuilferfUt frum anytbine 
w© have ever n^ail. Tt ruiH likp a intvel. mm 
will Ik* iieru^MlL uuUl inihluvl wlili pIcxusurD 
and pront. Buy it, read it, and Ih; nurjirifterl, 



tfloaMe^U and imiirovml.— TTkp South^'nt f Vmte, 
Tl»i» hciok is Mrilt4*n piiinftiity foi ihe l!**Ty. 
hut win prnvciof inter ^ " U 

wt'lL Thoiiijli the an; »t 

i u to ti'c'liui rati ties, 111 htf 

n&iMif l^oOit. Ulailt Kll>ri«-n. .nui ii» m n k-jutI 

i^idi* a Hid4llH*' exainpji' lo uiariy other wrJtom 
tm biuiiliiir tiuhjictH. Fuithtnuori*, the tK>f»lt 
iH written frMiu a thomuglily AiuerirjMi e^laud- 
Itulnl, —Mtdicat Record, 

TbiB la ail cxrccdhiKly hjlcr«"»tii»jr \^**>k^ 
luith iorirntiflc and piaclira) liirh^ - - hi- 
teuclerl for luith projps«iouat and s 

The hook is well v,i>tLLMi aiul lui .il- 

luiratde form by Ibu putilislici.— ^ •if,'r<,inn 
PracUiioner. 



SHOEMAKER 



Ointments and Oleates 



Kspecially in Oiseaaes 
of the Skin. 

By John V. Shoemakkr, A.M,, M.l>., Professor of Materia Medh a. Phar- 
macology, Thenipputirs, and t'llnleiil Medicine, and Clinical Professor of Diseaaee 
of the Skin in the Medic o4'ldriiiL:iial College of PliiludelpUm, etc., etc. 

The author conci.'^cly concludes his prefaee &s follows: "*The reader m»y 
thus oljtiiin a conspectus of ihe wlode sutiject of inunction us it exists to-day ja 
the civilized world. In all cases the mode of preparation is ^iveii, and the them- 
pcutical applic^ition described nerhitifn, tn so far 118 iniiy he done without needless 
repetition." 

Second Er>iTiON. revised and enhirgcd. 20ft pages. ISmo. Neatly bound 
in Dark Blue Cloth. No. fJ in the I^ynicitinn* and Studenti* ReadyRrferew:^ Seri#i. 

Mee, post-paidf in the United States and Canada, $L50, net; in fifMt 
Britain, 85. 61 ; In France, 9 fr. 35. 

the Ix^st form in which lo proscrn^e tiiedfrtii«i 
hv wAy t>( tlie skin tbe Ik»o1- Th- 

atilP, owinp to the many 1 •! 

roruiulns wiiieli dotlrj^paiK*'.-^ ^mi 

ind(>x at the bA« k material iv uju^ tn luiikiiif 
L Uiv book a uwrul oue.—Mcaihat Hfmm. 



It la Invalnablf^ a^i a ready ri'frrrtjcre whr-n 
oiutmt-nUi or olrHten are to l>e w^&A, aud Ia 
ptcTTimiMp fii i^'A]i drue(;i^tand physician. — 
Cat%n(ta 3Irtltcui iOTQrtl, 

To tlie phTtlci&Ei who fee In uacerUla ns lo 
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SMITH 



Physiology of the Domestic Animals. 

A TfiXT-BuOK FOB Veterinart anb Medical Students and Practitioners. 



B}' Robert Meade Smith, A.M., >LD., Professor of Compnralive Physi- 
ology iti University of Pennsylvania; Fellow of ike College of Pliy^iciuii^ and 
Academy of ilie Natural St-iences^ Fliiladel[»hia; of Arnencan Pliysiologicni 
Society; of ihti Ainoriciui Society of Natumlists, etc, 

TlitB new and important work, tlie most tliorouglily complete in Ihe 
English Ian gouge on this subjects treat h of i he physioloiry of tht; domcstrc untmalB 
in a most comprelicnsive mnuner, espechtl proniint'nci! heing given to the snbjcet 
of toods and fodders, iind the chamrior of tho diet for the herbivora under 
differeot conditions, with a full coiisidLtaiioii cjf their digestive iK'Ciilianttes, 
Without being overburdened with details, it forms a complete lext-booli of 
physiology adapted to the nse of sludeuLs and practitioners of both veterinary 
and human medirine. This work has already been adopted ns tlie Text*Book on 
Physiology in llie Velerinnry Colleges of the United SlaU-P, Ureat JJritain, and 
Canada. In one HandHonic Royal Octavo Volume of over 95(^ ptigcp, profusely 
illustrated with more than 4iJ() Fine Wood-Engnivings and many Colored Plates. 

United biatci, Can.i da (duty paid) Grent Britain. France 

Price, Clotli, • - $5.00, Net $5.^0, Net 28b. ZO h. 30 

" Sheep, . . 6.00 " 6.60 ** 32s. 36^.20 



A, LlAUTAUi*. M.R, lLF,R,r,. V.S., Prf>- 
fcMor of Altai! »ins, i>[jfnittve HiirgiTy, and 
Hanitary McWiirijic hi Hit' American \ et*M iaary | 
CTi3l!ogi% New York, writes: — "I liave exam- 
ln«il tho wnrK of Ijr IL M. Hruirh on tlii? 
*Phy«inl«iicy of the Dumotir Aiiiiiiais'aiKl foa- 
siiier it oiM* of tlif Ik^ni ailditinrih to veterinary 
literature' tliitl wu liavi- hud fi>r ^oiiie tiinc.*' 

E. M. nEADlNO. A.M., M.lK, rroff*^«ir of 
PiiVHinlupy in the t hir^iRo Veteriniiry C'oUefje, 
irriteH ;— ' I tiave ruiefnlly f3tammed tlu- 
•SinUli* I*liyf*!iolo);y,* |HihnAhrd t>y you, and 
like it. It i» luiiii rrhi iij^ive, exliaustivo. unci 
0«ini}»leli*, iuid is e^iHHiaUy a^lri|ilt'd to tlin»e> 
who dc»tire to obtain a f nit knnw|4?dgt^ ot tlie 
prinriplosof i>fiyHkil«»}Ty. .out art* not M:iti^fli'd 
wJtlia niereMniittvrin|L;of tbo cardinal pointa/' 

Dr. Hiidth's presLeutnient of hii^ subject l« as 
brief a« the statun of th(* w lenr»« jtemiits, and 
to tliiJM miieh-fle>tired rnnclBene^iM> lie littjs nodded 
11.0 equidiy weieonie rleamc»«< of Miat«nii*nt. 
The ill tn^t rutin na in tin? wnrk are ex* «MMlmKty 
gO€Ml„ and must prove a valuable ;dd to the 



f«U undeiRtnadlnif of H(e text.— Jburnat oj 
Ct/mparatiw Mnltciftt' afnt iVio'^/f^-j/. 

Vi'tt'tmiiry prutlillonep" utid ur-i^fbuiteB will 
read it with ple;t*^tn«. %'< trilii.i\ >«tiH]i<ntM 
will rendlly tir(|nirr nitdrtl l^^ 'n.m 

its pallet*, iind vetennary mIjoim ..ud 

be Wfll e<!nl]«)iied for Uie vni! ii \o 

jierfonn, r'tniiol it^ncne il jih tbtio li \t«lH>ok 



AllVi^etbor, l'rofrK*nr SndttiV *' I'hvi^iolop 
of the ]>omi-i^tie Animid^'" in n.tirtf»t»v pnt^'hi 



py 



ti.m, atul will I»(> Imkietl ulth d* li^iii in Imth 
the hninnii nn:di* ul and velerin^iii, mfduat 
woildf*. It choiikl hnd its ]>l3ue, tH'^iiInn, In nil 
at^ricultural lnhiarles.— 1'ai'L rAUf'IN, M*ll., 
V.H., in lh«' nVtU,, ^hdu^nt h'fttnr. 

The authur lin.-« jiniii imi'^li luiulr the nutrl- 
tive fnaelitM s tin r-iionji |u»liit t»f tlitr wtirk, 
Mid huj* dr^od il b|H ti^d ntli nunii to the mt\h 
Jert of t<K»d^ ^hhI difcesiton. In tonkin|^ 
tlnontrh ofhf'r Ktrtionih of tin* wo>k, it ai>|«'»rw 
t»i UK that u ju5*i |>f opiM ttnn ot «|t3*'e In Ai^'^i^iied 
tu eneh, In view nf theii relioivt! tni|Mii'Uuioe 
tti the prftctiliunel'.— /#o7«itr#i LuncH, 



SOXTNSKET 



Medical Symbolism. 



Hlsitarical <>$tudie§i in Ihe Arim 
of Heal 1 UK and Hys^lene* 

Bv THO.MA8 8. SoziNSKKY, jSI l>. . pH.l),. Aulliur of *'Tbe C'ullniv »»f 
Beauty/' *'The Care and Culture of CtiiUlren/* eie. 

ISimx Nearly 2<)0 pagt's. Neatly bound in Dark Blue CMolh. Approprb 
Bteiy illiisinited with upward of tliirty ((40) new Wood Kuf,' m via gft. JVb. 9 in ihe 
Phjf$i€ian** and St ti dents' fimd^-iieferencc .St*r«iit, 

Friee, poEt-paid, in United SUtes and C&nada, ilOO, net ; Great 
Britain, Gs. ; France^ 6 1, 20. 

H« whohaa tint time tyttinorv fullyAtndy titq wUl vnlni 

niort! extruded reeJirdHnf the |n«^t» wdl hffs^ldy udtnn /' 

prize thi» little b<K»k. It& interest iti)* diMuumti In Ih* 

m>onthe past te full of fltiggt<*<^iivi' thought,— Me un.j 
jtmtriean Lancet, 

Like an oasis in a dry and dusly de*ert of 
medical llt«ratur«, tbroufrb which we wearily 
stamsir, U tbte work devoted to medical nym- 
bollnD and mylholof^y. A» the aathnrapttv 
qaotee: '* What aome light brodnee may eeteem 
as fooUBh toyoB, deeper Judg^iaeata caa aad 



iut 
til* 

mind of tiie ! 
^LondomLan 



>iiid itiid eeriotifi matter.'*— Cufi' 

• n* nm we have aa aduilra* 

illeiiii'f t*' -''I fot th In 

' itnie 

i.i.dn 

1 i.f 

-of 

art 

idlte 

i authoc 
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STEWART 



Obstetric Synopsis. 



By John S. Stewart, 51. D., formerly Demonstrator of OUstctrir^ and 
Chief AsBistant in Ihe Gyna?cnlogicaI Clioic of the Muilico-Cliirurg:iC4il College 
of Fliiliidelphia: with an inlroduclory note hy William S, Stewart, A.MI. 
M.D., Professor of Obstctrica and Gynaecology in the Medico-Chirurgical College 
of Philadelphia. 

By sludenls Ihis work will be found jiarticularly useful. It is base^ itpoa 
the teaehiiigs of such well-known authors as Playfair» Parvin, Lusk» GiUabin, 
and Cazeiiux uud Tarnier, and ronlains much new and important matter of grent 
value to both Bludent and practilioner. 

Wilh 42 Hlustrntions. 2()3 pii^es, 12nio, Handsomely bound in Dark- 
Blue Cloth. No. 1 in the Phynciau9' and StudenU* Heady -lUfcreiu^i Serktt. 

PticGf post-paid, in the United States and Canada, Sl.OOf net; in Ore^t 
Britain, Ss*; France, 6 &. 20. 



olKstctric-s Hiisli Moclieal ('iinefjo, Chicagn, 
II K, »iiy)* :— " I liav© exuiniiii'd Iho 'Obstctrki 
S;rnri|wi?i/ by Jiilin S, SU'Wiirt, MJ)., and it 
Rives iiic pli?'a«iire to charactcriz*? the work a-s 
iivt<itL'!iuati<% eoiiciw. iM»rsp«cut»U8, uiid authfMi- 
ttc Aiuotig iiutnualM it is one of the t>eftt." 

It is well written, excellently llliuttnitod, 
Jkniii fully np to Uate in «;verv re§pert. Hero 
w« hml all the os.Hentials itf Olwtotrics In a 
nntstticll, Auiitoruy, Ktnlirjoinpy^ I'liysioltngv, 
l*rrKfiancy, I^iUm, l*utTiH*ral Slate, 'and iil>- 
Btetric Operations ali bemf^ carctuUy and lui!- 



ruiatcly tlcjw^rlbod— BiiiiTaici Medfcai and 

It bfleurand eonciRC, The i ' ^lie 

(tivvc>)ii)iu3Gitt of the ovum in • t *- 

fachjry. T\m> judtcious uho u e«i 

type I'nr Ltnnlinf:^?* and irulk's lot iiiii*«t( uui( 
MatemontN ^\\'vs the Iwxik a idrasincr I>'1k> 
Ki':uiliual iiiiiie:M:in< » .!/» .^V ^i? Ji,cn>,i 

Tiiifi volunir i^ il' I »*d» 

Thr sclienn? i> iiu « .!u 

iH f t-e<'ly and tiio?>t ;i' ^ lUi 

w«U-dravni, now enKi;i^iiii;.^, ;i.3id lUc Ihuik la 
of a very cot) von ie tit ^izc. — St. Louis MciiiotU 
and Surgical Journal. 



TTLTZMANN 

Ttie Neuroses of the Genito-Urinary System 

in the Male. 

With Stehilitv and Impotence. 

By Dr. H, Ultzmann, Professor of (lenito-Urinary Diseases in the Uni- 
versity of Vienna. Translateil, with Ihe aut loir's permlssJoii» hy Oaudnkii W. 
Aj>lkn, M.D.p Hnrj^eon in the Genito-Urinary Deparlnieiil, Bo^lon Diffpeneary, 

Full and complete, yet terse nnd concise, it handles the Hubject wilh such 
a vigor of toueh, such a clearness of detail aiid ilescrlpLion, and such a directness 
to the result, tlmt no medical man who on re lakeiH it up will he content to lay it 
down imtH its tn^rusnl is complete, — nor will one readintf he enough. 

Professor Ult/mann has approached the subject from n somewhat dlflcrct 
point of view from most suigeonn, and this i^ives a peculiar value to ll»e work. 
It is believed, moret)vei\ Unit there is no convenient handbook in English trtsat- 
ing in a l>road manner the Gen iio -Urinary Neuroses. 

SvNOPBis OF CoNTKNTfi.— First Part — I. Chemical Changes? In tlie Urine in 
Cases of Neuroses. II. Neuroses of the Urinary and of the Sexual OrgHn^, 
clftftBiflcd as : (1) Sensory Neuroses; (2) Motor NeuiH>Ke« ; (3) Secretory Neuroses. 
Second Part — Sterility and IiuiMJtence. The treatment in all eases ts described 
clearly and Jniautely. 

'Illustrated, ISmo. Handsoincly bound in Dark-Blue Clolb. N&. $ in thi 
Pkif$icianM* tttid StudtnU" lieadj/Utf trench Sirk*. 

Price, post-paid, in the United States and Canada, $L0O, net; in Great 
Britdn, 6s. | in France, 6 t. 20« 

ndudivl of tdstlidic^hUul inaitiierof |«n'n«iitiitff 
lii» tliouichtfl, whi'Ni ♦*viM Bi»;ii kit' with oHnhiitr 
ity ami appcwtlBnutw.— H'ir^7;/ Aftd. li^rttrw^ 



Tlii§ ^i*©!^ is to ha liijjhlv rocommentletl, 
owinc ^^ ltf< eloarnc.-^^ imd breritv. Attn$?cther, 
w»' d'l not know of anv tiook of tbt.* «atm^ RiEti 
wlileh t!ont;iins so nmc-ti nisofnl infonnation in 

l\n Mn|in iM 1 L. M iriR foiitlnoil to the 

cm^ condition,- nia,— Init (MubracinR 

allot thoiiciir- I onl HcrisoTy, of the 

f^oidtourinary or;;iin^ in the niak*. No mie 
wlio has read after Dr. UUztuitnn need l>p re* 



It onirender* B^ifoml ^aM .t.**;** if Hmtlihtfc 
and wih aid tf) no ^^ ^ ore 

I'l^ht on the ni:osui;i-i if- 

flrtUt and nmrert'fr.k* , i -^om 

to whieh ihmn e8i»yH e^jKCMJ'v ivlei. — FA* 
Mt'ilical Affe. 
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WITHBBSTINE 

The International Pocket Medical Formulary 

AhEANGED TllEB^U^ELTICALLY, 

Bj C, BuMNEE WiTHEitBTiNE^ JI.S.. M.D,, Associate Editor of ihe 
"Annual of the Universal Medical Sciences;" Visiling Physician of the Home 
for the A^cd, Gtiimiiiitown, Philadelphia ; Late Ilouse-Sargeon Chanty Hoeprtnl, 
New York. 

More than 1800 formuhe from Bevcml linndred w«lMcnown aiillioHlioB. 
Wtlli an ApiH^ndix containing a Pnsolo^Icnl Tahlc, the newer remedies inclttded ; 
Im|Hjrt[inl loconi[wtihles ; Tables on DeniitHin and the Pnlse ; Tahle of Dmpa 
ill a Fluidruchin and Doses of Laudanum graduated for age \ Formula* and Doses 
of Hypodennatic Medication, including the newer remedies; Usch of the Hypo- 
dermatic Syringe ; FurmiiUc and Doses for Inljulalions. Nasal Dnnches, Garbles, 
and Kyc washes ; Formula! for Suppositories ; Use of llie Thermometer in Dis- 
ease ; Poisons, Antidotes* and Trcatm<mi ; Directioua for Post-Morlem and 
Medico-Lepil Examinations ; Treatment ol Asphyxi?i, Sun-strt^ke, etn, ; Anti- 
emetic Hemedies and Distinfectanla ; Obstetrical Tahle ; Directions for Ligations 
of Arteries ; Urinary Analysis ; Table of Eruptive Fevers ; Motor Points for 
Electrical Treatment, etc. 

This work, the best and most complete <if iu kind, contains alionl 275 
printed pajres. besides extra blank leaver — the hook bcinj; interleavcnl throughout 
— elegantly primed, with red lines, edges, and borders; with illuatnitions. Bound 
in leather, with side flap. 

It is a handy book of refurence. replete witli tbe choicxjsl formul® (over 
1800 in number) of more than six hundred of the most promhietit classical writers 
and modern practitioners. 

The remedies given are not only those whose efllciency has stood Ibe test 
of time, but also tlie newest antl latest discoveries in phuiitnu'V and mcdiail 
science, as prescribed and used by the best-kno^i'n American and foreign moderD 
authorities. 

It contains the latest, largest (06 formula), and most complete collection of 
hypodermatic formulic (including the latest new remedies) ever published, with 
doses and directions for their use in over fifty different diseaiiea and diseased 
conditions. 

Its appendix Is brimful of information, invaluable in ofBce work^ emergency 
cases, and the daily routine of practice. 

It is a reliable friend to consult wlien, in a perplexing or obslinate ca.se^ the 
usual line of treatment is of no avail. (A hint or a help from the best autliorities, 
as to choice of remedies correct dosage, and the eligible, elegant, and most palat- 
able mode of exhibition of the fame.) 

It IS compact, elegantly printed and bound, well illustrated, and of couve- 
njent size and shape for the pocket. 

The alpbabeticAl arrauf^emcnt of tlie diseases and a tbumb-lettcr index 
render reference rapid and easy. 

Blank lenviif*, jmliciously distributed throughout tbe book, afford a place to 
record and index favorite fojinulro. 

As a afud*^fU, ttic |>liysician needs it for study, collatcml reading, and for 
recording the favorite prtiseriptions of his professors, in lecture and clinic; as a 
ree^^nt graduate, he needs it as a reference hand-book for daily use in prescribing 
(gargb'S, nasal douches, inbabilifms, eyc-washcs, suppoBitories, Ineompatibles, 
poisons, etc/); as an old practitioner, be needs it to refresh his memorj' on old 
remedies and combinations, and lor information concerning newer remedies and 
more modern approved plam? of treatment. 

No live» progressive medinil num can afford to be witliout it, 
Priee, post-p^d, in t^nited States and Canada $2,00, net ; 
Great Britain, lis, 61 ; rra&cey 13 ft. 10. 

Ttfc^BAinptfmw IniporL'uit thar surh picsurin- 
tf • .* |»<*cii weU t^.tal«liHhod in their 

II i»rf*erv^«l for ri*feren*'e, ami 

III HUM' -••ervcs aucha jmrpo?**? tK'tter 
1 1 i rrwn tiaye fteeti*^7fi/i*Tri6f*ji Ati^t- 

I cr ptiy*1ofnn just starting out hi 

1*1 ' wrUI prove sui ucoejiL- 

iiti 'i Clinic 

*»««■* arc HoiiK;tit»ftuch 
ft hoi.H wiM i<*< •)[ vjiiiuo, osiHM.'liiiUy to tlM)«e 
wbo cjiiiiiot 8i>are tlie tliae required to tearu 



enoiitrti nf tnr nnit>nt1hfllrii?« TicfnrP rntnineno- 

iiiL ■ ' ■ ''^'- and. 

^\* ^o of 

til , — ;/i* Jtruif' 

gt 

I '"nnatJ? nomoii* 

cl. b. ItLemvai 

D" r and tha 

l»it ' "M ttifj pr^ 

duiTlOU 1>1 TiKI ViTV tM'J)! l> ;iuR ul tU { 

PUiMbiirgh Medical Review. 
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YOTTNO 

Synopsis of Human Anatomy. 

Being a Complete Co>rPEND of Anatomy, Inclubino the Anatomy or 
THE Viscera, and Numerous TABtsa 

By James K. Young, M.D., Instnietor in Orthopa?die Surgery and 
Assistant Denion^trutor of Snrgciy, University of Peimsylvaiuii ; At- 
tcniliog Ortbofnedic Siirgeou, Oiit-Patient Department, TJjiiverBitj 
Hoftnitnl, etc, 

Wlilli* the nutlior lias prepared this work especially for Rttulents^ 
siiflicient dcseriplive matter li:is Iweii nd< led to render it extremely vulu- 
able to the busy prfictitioner, pinlirntarly the seetions on the Viscera, 
Special Senses^ and Surgical Anatomy. 

Tlie work inelndcs a complete aeeonnt of Osteology > Artrcnlations, 
and Ligaments, Miiseles, Fa.ncias, A'ascidar and Nervous Systems, 
Alimentary, Vocal, and lU*s]nratory and Genito-Uriimry Apparatus, tlie 
Organn of Special Sense, an^ Surgical Anatomy, 

III addition to a most carefully aud accurately prepared text, wher- 
ever possible, the value of tlie work has l>ei n enhanced by tabled to 
fauilltate and nvinimize the labor of students in aecpiiriug a thorougli 
knowledge (jf this im[tortant subject. The section on the teeth has also 
been es[iecially prepared to meet the requirements of students of 
dentistry. 

Illustrated with 70 Wood -Engravings. 390 pages. 12mo. Botmd 
in Extra Dark-Iiluc Cloth. No, 8 in the Phymciam^ and StudenU* 
ReMdij- lief even re Spries. 

Frice^ post-paid, in tlie United States and Canada, $LiOi net; in Oreat 
BntaiSp 8s* 6d ; In France, 9 fr. 28. 



XiVery lumorcssary wotxl hiu^tlwen oxi indpii, 
ont of rftjartl U* rlii^'vt"n litnitcwi tiuti; at ihv 
rnt*<Ural MiKkntt'is fli.^pMH.il, It is u1s4t ^{ycnI ai^ 
A r**I'eri'jiri'-lHMtk, ii-s it iin^rieiit-* t Uv farl*^ about 
wblt":!! bo wIhIii*!^ \** ri^rrt'Hli }i\n mt^tiMry in tlic 
briefest iiianficr ro»wi«t<»iit wilh <'l0arm^>iS. — 
Nt^t* Vork Mrtiical Juurutil, 

Afi A i-oiii|M]jiiiMi to the «lif«*'rttnp taWiN ami 
ft convfiijfiit rt^fereiiOf for {\\v |>n*otitiniior, it 



1iii,-s n dt'tiiHtc fli'M or us«ftilne€8.^Pllff6ii/vA 
Mttlicat Hvvit'iit, 

Tlic li4)ok Im miK'h more s^tiitfactory than the 
" nnii<Hul>raur<'K" in voj^ie, un*\ yrt f?; nnt too 
L'umlH»j"soniP tn lif carri<*»l artui I nl at 

mlU iiMntuMit*— ji p^ntisriy whi i<-ul 

will ri'jiiUily apfireemte." — W ^ iieo^ 

Mevieuf, 



The Universal Medical Journal 

iformerty THE SATELUTE). 

A Monthly Maoaztne of the PitooREss of Every Branch of MisDf* 
ciNK IN ALL Parts of toe World. 

Edited by CnAiiLKs E. Sajofs, M.D., Editor-in-Chief of The Annual 
or TiiK Universal MEnicAL Sciences, and C Sumner Wjthxrstink, 
M.S., MJ>., Afisociate Editor. 

Subscription Price, in Uie United States of America, $2.00 per 7ear; In othor 
conntries of the Postal Union, Ss. 6d. or 10 f^. 50c. 

SubseriberB to The Annual of the Universal Medical Sciences 
will now receive The Universal Medical Journal free^ as formerly 
tliey did The Satellite. The Universal Medical Journal contiiiuii 
32 pafjef* of Text, Oriorlnal Articles (a New Feature), Clinicnl Notes^ ami 
Correspondence by cndnenl foreign and American jiliysieians, etc. The 
Bf»l Time to Subscribe is — Notv/ It is improved iii appearanee, matter,^ 
style, size, 

Km 



Medical Puhlicaiions of (he F, A, Davis Co., Philadelphia, 



Annual of the Universal Medical Sciences. 

A Yearly Report of the Prourkss or thk General Sanitary 
Sciences TiiRoLiauouT the World. 



Issue of 1893 Ready In Junei i893# 

Edited by CiURLEi E. 8AJors, M.D., foriiierly Leottirer on Laryiieol^igy and Hliinology 
tn JcfferBoti M*?ilk'iil Cnlleire, Pbiladelpliiii, vIl\, and Sovfnty ABSfK-laU" Editoi-s, a»8isUil l>y awr 
Two Huiidri^l Coni^piiMPiHliiii^ Ktllt4>iis anil Cc»llalM>raU>rs ir* Ani»*rlea, Europe, Ania, and Africa. 
In Five Rotal Uctavo Vtvt.uaiEfl of about ^M} Pages Eacij, Imuntl in Clutli and Half- 
EuH«fa, Ma^iiiriccittly llln»lrat«4l witti Chi-omo-Ltthographe, En^ravin{Q:i<, Ma)>«, Chart«f ami 
Dlaicrams. Bt iiii; it]itetit]iL*Kl to (enable any plgY^ician t/i pri.HBC'f^H, at a nn<1erati' co^, a eom- 
plete Ci:>ntein|Hirary Tlbtory of Uolvfirsal Meiik'ine, etlJt*'d by many of Amorit'a's ami Euroije*s 
abU'^t f<'nch»*n^, niid (4U^)er!op In every d Hall ttf print, pa|M»r, blinljn^, t»t«, 

BOLD ONLY BY BtriflCRtmOIt, OK SEKT IIREOT OK lEOEIPT OT PSIOE, ABIPPIKO E^ENBES FKSPAXD. 

Subscription t'ric* i>er Yt^nr (Jncludiiiif the "UNIYEKSAL MEDICAL 
JtlDBNAI. " fnr nn« yoar) : In U. M.* 5 voln.. Cloth, SI TlOO; HnJf-HuMHbfc, 
S^£0.00. C anaila ftiiity paid}. Cloth, •16.50: lftirr<Kiii^*«lM. «t£i;.0(>. Crr«>iAt 
llritain, Clotli, Ji;4 7h.; HaJr.HiiMMi», M& i:i», Francis Cloth, 93 fr. 9&i 
Hiilf-Kuit^iat 1^4 fr. 35. 

TJic IPsiVEitSAL MEL^rtiAL JouRNAi* 1« (L MouthJv Mafj-nzine of the Projcrreaft of Eviry 
Branch of MtnUviw in Atl Pjirt* of ihe World, Edlk*d by the (JbSef E.litnr of the Annual and 
C. Sumner WiTHKKi^TiVR, M.8.^ M.r).^ AsstX'iatc Editor. Supplk-ii to sub*crllx!p« to the 
Anstal froc of chargo ; U> all others, t'2.W [M^r year hi inJvanio. 

EBiraEUL STAFF OF THE *'ANKUAL OF TEE UKITEfiSAL MEDICAL SGIE17GES/' 
Contributors to Series 1888, 1889, 1890, 1891. 1892. 

Editor IN ('hikf, CIIARLKS E. SAJOUS. M Jj . Fhilapklphia. 
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Aqnkw, l\ Haya**, M.D., LL-D,, Pbilailelpliim 

Rei i«^ of ]»4H, 18«». 
«ALi>Y. J, M., M.D., PhiladHphiii, IHBl, l^L 
Bahto.x, J. M., A.M., M.U., Philndeliihia, mS9, 

IHWl, imu UVr2 
HMiVcn, Hlmnii, Al,n , Nrw V«irk, lWt2. 
B1KU8AI.U W. K, M.D., Nt>w York, 1880, IttW), 

Booth, J, A., M.D., New York, iHiQ. 
Biio\VN% b\ W,. >Lh., lk*troit. ISJKl. tSJ»l. ISR2, 
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TH£ BIOGRAPHY OF A GR£AT SVRGIvON. 



Life of D. Hayes Agnew, M.D., LL.D. 

Bj J. Hows AiiAM£s M.D. 

Tilts facinating life bistory of obc of Uie workl% grcfiiasl «ars<eoiia 
is now readtf. 

Dr. J, Howe Adams, the author, has beea for many .vc«m n ntf iml^r 
of Dr* Agiiew's family, has hail the valuable aid of Mrs. Ajrnew, aud 
also access to documents and pajXTS of unusual value :\' si that 

would have beeo denieti to most writers ; eo that tliv !V hen* 

presented is written, as it were, from the inside, and thus made i^iutbly 
interesting and valuable as the narnilive of the cnreer of an eminent 
physician, surgeon, and benefactor of niaukimL RoyiU Oelavo, ^1^ 
pages, handsomely printed, with Portraits and other dhi.Htya ionic. 

Meet In VmUi States, Extra Cloth, $2.50 set; Eilf*ICoYmo, Silt Top* UBO 
net, post-paii In CanadA (Mj piid)« Clot2i, S176 wAi ElIf4tooeGe» 
$3.90 net Great Britain, Gloti, lit* ; SaU^Momeo, Ui, U. frUM. 
Clotli, 15 tt. ; Half-Morocco, 22 £r. 

80LD ONLY BY SUBSCRIPTION, OR SENT DIRECT ON RECEIPT Or PRICE. 
SHtPPINQ EXPENSES PREPAID. 



THE OMLT COMPLETE iHD EXHiUSTlYE EXPOSITIOM OF THE SUBJECT. 

Psychopathia Sexualls, 

With Especial Reference to Contrary Sexual iNSTiNn*: A Mrmav 
Legal Study of Sexual Insanity. 

By Dr. R. von Krafft-Ebing, Professor of l*8ycliiutry and Nou- 
rolog3% University of Vienna. Authorized TninHlnliun of tlio Soveulh 
Enlarged suid Rt- vised German Edition, by Ciiarlen (Jilukiit (MiAl>iXK'K, 
M.l>., Proft^ssur of Nervous and Mental Pisen^es, Mjirion-SiiuH t^Jlleg^' 
of Medicine, St. Louis; Fellow of the Cliicaiio Aendeuiy of Medicine; 
Corresponding: Mindx-r of the Detroit Aeadeuiy of MiHlieiiie; AnNoeiatn 
Member of the AnuTican MtMlico-rsyeholu^iiLid AHHotiulion, etc. 

Professor von KriUn-Elnnjj:*8 study of tiie psyeiio|ijiiUob»^^y rtf tlir 
sexual life easily siiporsedes all [nvvions atteui|»t» to tnaL tiil« iinportniit 
subject scientiriCHliy, and it is sure to coininenil itnelf to inembrrH of the 
medieid ami lej^al proresBttJim as a scientille exphumtion of ninny Hoeiul 
ami eriinipnl unij:nnis tt> wlrn-li no w<»rk in Kn^liHh otfi-rN a Milntion* 

General Scheme of tjik Rik»k. — L Frii>:nieut of a l*Kyrljid<»|iv of 
the Sexitiil Life; the St'Xtial Insiinet; HeUNuality and M<»nilily; IVuo 
LovCi I'te, IL riiysiolo^ieal Faet** ; Sexual Muluiity ; Conliul of thu 
Sexual liiHtinct, ete. II L (Jeni?ral Fathology ; Iin|)nrtamT of Futho* 
lojj:ical MnnifeHtatioiis; Sexunl PerverHJon. IV. S|nH'inl I*iiMK>ltigy j 
Abnormal Sexual MunifestiLtions in Mental PiseaneH ; Inriaiiity. V. Tatli' 
oloji^ical Sexuality IJefore the Crimlnul ('ourt ; FrequeUey of Sexual 
Crimes; Increaae ; Lohs of RuwponHibillty, 

One Royal Octavo Volume, 432 pagCA. 

Untied Statet. Citfiafb (Outy (•aM). Orcfli UrU*iR t^rtact. 

Clotlu i3.00,not 13.30, net 17r Gl llfr.60 

Slieept 100 *' liO ** 231.61 21 fr. 60 

SOLD ONLY BY SUBSCRIPTION, OR SENT QIREOT ON RCOftPT O^ PRIOI, 
SHIPPING EXPENSES PREPAID. 



tcai 



dicatiims of 



aw Oa, Philadelphia. 



RANNEY 

Lectures on Nervous Diseases. 

From the Stand- Point of Crrkbiial and Spinal Localization, ami 

THK Latee Methods Empi^yed in tiie DiAGNusifi and 

Treatment of these Affeltions. 

By Ambrose L. Ranney, A.M., M.I>,, Piofesi^or nf tlic Anatomy ancll 
PljysiuloLiv of the Nervous System in the New York Po8t*Grftduat<%l 
Medicul Srluml fuid l!os])it?ih Prulessur of Nervous and Mental Diseaseg " 
in the MediiHl l)e|nutiiient of the Uiuversity of Verniont, etc* ; Author j 
of ^* The Applietl Anatomy of the Nervous System," '' Practical Mediealj 
Anatomy," cte,, etc. 

It 18 now general ly conceded that the nervous S3*8tem controls all I 
of the physieai fnuetions to a f^reater or less* extent, and also that most] 
of the syuipLoiim encountered nt the bedside can he vxplaiued aiid] 
interpreted f»om the stand-point of nervous i>lrysioh>i(y. 

Profusel}^ illustrated with uriiiinal diaj^iams ami sketches in eolofl 
hy the author, carefully selected wood eutrnivin^s, and rei>radueed photo-! 
g rai> \m o f ty p i ca I c a se s. On e li an d so m c r n y a I oe ta v o v o 1 1 n n e o f 1 8 [ >ages. 

SOLO ONL.V BY SUBSCRIPTION, OK HEXT DIUECT ON IIECKIPT OF PRICE, 
HHIPPINO EXPENSES rREFAIl*. 

Frioe, in liiited Statee^ Clotlii $5 50 ; Slieep, $6.50 ; Half-Bnssia, $7.00. 
Canada ( iitj paid). Cloth, $6.05 ; Sheep, $7.15 ; Half-Ewia, $7*70. 
(h-eat Britain, Cloth, 328. ; Sheep, 37s. 61 ; Eall-Eussia, iOs. France, 
Cloth, 3i fr, 70? 5h«ep, 10 fr. -45; Ealf-Rnssia, 13 fr. 30. 



We are elad i<i note that Dr. Riiiin«y lias 
piihliBherl in lx»ok form IijIk admlralile U^r'turea 
on m^rvtios ili«4>aiiot. Hin book ciriuains iivcr 
ftpvi'n huntlr«c| larpe p.ices, ami in itnif n^ely 
iJilnJ^tratetl with orieit^stl dT*|iraniMiTiia>ikeU:ln''S 
iit rolorj*. and witli in&n]!' rarprully (fclertod 
\vikm|-cih>i JiTid reprofiuci'd photriKiraph!* oT 
tyitirml cftftes. A larf^e amiMint m valuttttlo 
infiirmHtiiiu, not a little uf which has ImU 
rncenUy ai^iieared in medical IHemtnre, ia i»r«- 



ftOntfcl \\\ comport, form, and thus miule €Aal1f' I 
nccessiblo, fii our opinion, l>r, tiitmmy'a bmik j 
cmffht to niff^t with a rordial rv^ct?|tiinit at (hti { 
haiidt «f tin- meilicat pror*-«^irtti, ft»r, ii« 
though the author's viewis may tw* Mino^~ 
open to mirNtittn, it t; tnimt b« rUKputc^l 1 
hi'h Work iHvirs I'videnco of ^ripntifli; iii«i 
;inii hi>ne«t opinLoiiu— .^m<rrican Jouma 
lutaniiy. 
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place before hnn a repre8i>ntatiou of the nor- ,' —lioslon Medical and' ifurgiciUJoumaL 
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